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Ve, KURARAY CO., LTD., a 
Con?. nan v of 1621, Sakazu, Kura- 
shiki-Ciry, japan, co hereby declare the 
invention, for winch we pray mat a paten: 
may be granted to us, and tine method by 
which it is to be performed, :o be particularly 
des cribed in and by me roil owing statement: — 
The oresenr mvencon concerns ammo- 
tnazme resm nbers and a process for their 
preparation. 

The need for dame-retaraant doers is criti- 
cai in certain anoiicauons. Recently, however, 
with a view toward preventing hre and related 
disasters, it nas been desirable that even 
ordinary rernle produces for general use, sucn 
as doming, bedding, curtains, mat tine and 
earners, should have dame- re tar dan t properties. 
There has been i recent awareness concerning 
dame-retardancv in texraie goods. For example, 
ziiiidrzn's doming has been criticised recenuv 
for not affording me best protection against 
hre to the child, and there: ore the need for 
narnr'-retardant ciomirg has increased in 
recent 



If nor.- rlame- re tar dan: ternie goods ire 
erp^eC to hre. me dames w:il oe propagated 
rapidly which mav rrsuit not orjy in neavv 
propc— but liso boc.iv :nurv or even deam. 
Therefore, to prevent h res ana rented acci- 
dents, the demand tor non-c:rricr.i5nb*e or 
&amg-retardanc tertile hbers nas mstreased m 



Tn addition :o possessing dime- rem rdar.t 
properties, :t is also ces: table mar temcies and 
nbers be titermailv irdusibie and have low 
thermal shrinkage. If :etmic goods are mer- 
maily fusibie or hizniv thermiiiv shrnxabie, 
and are erpo-ed to hre. me dames mav spread 
through them ertremeiv rapm'.v in view or" me 
spaces or " noies 51 in the termie gooes caused 
by fusion or shrinkage near the hre, which 
may possmiv resui: m bodily :mury if, for 
eiramnle, the amde is a piece of clothing. 
Moreover, tne wearer of such clothing mav be 
burred bv contact wim the moiten" polymer 
of which me clothing is tonsnruted. or me hot 
contracted nbers thereof. According:---, the 
mrusibiiirv end srer nkaoiiirv of me deer: are 
considered to be important safetv factors 
espectadv in ciothing apoarei. 

rurthermore. from me standnomt of pre- 
vetrtmg disasters in a hre. it :s aesirabie that 
such ter.tiie goods should generate is small an 
amount ).r.c.<; or poisonous zts is rossibie 
-wnen nested, since, f large im runts of smcxe 
and/or poisonous gas ire Cerent ted when the 
textile art:.::e :s heated. :r.*re s me h;gn 
prooabiim.* mat npic :r?m tre hre 

w-il be .rrr^<s:bie. m. J mere *gr.; hemtiv. 
there a i-f surf oca:: on :n sum cir- 

cumstances, particular: v m a c: c-sed area sucn 
is a nor^.e 

Almost ail weU-icnown nbers :n generii 
use are extreme :v jidammabie ma merer ore 
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dangerous. Exceptions are >rcea:ai hbers such 
as inorganic hbers, carbon hbers and Dncr.ol 
resin hoers. Even <i a fiber is hame-retarcant. 
it is normallv fusfoic or merrnailv shrmjcaoie! 
or it may generate large quantities of smoke 
and/or poisonous gas when heatea. Thus, 
given these properties, even :t a hber ;s dame- 
retardant, me hber would be deficient ;n 
preventing hre damage and possible bodiiv 
injury . In other wt>rds, in add: a: on m ri ame 
rctardancy per r*, it :'s often absoiuteiv neces- 
sary that a nber should have tne above oro- 
perdes as well. 

The above special fibers, despite meir Same- 
remrdant properties, are yet undesirable for 
general use in the zcxzile field. Thus, almough 
inorganic and cartoon hbers have ' desircoie 
flaine-retardant properties. ±ey are not zer.er- 
aiiy used :n forming textile zoods in view of 
their many defects in properties r.ecessarv for 
such generai use. Specir.caUy, such ribers 
have very poor spinnabtiiry and weavabiiirv 
due to the:r low strength and rlcicibiiirv, 2nd 
they have a large merrnni concuctivirv, ' a .cw 
hygroscopic: t>\ poor handle and low bve- 
abiiity. Moreover, aimougn phenol resin hoers 
have been attraenng attention for :ne:: hame- 
retardan: properties, it ;s dim cm t :o spin 
and weave sucn doers in v:ew of them low 
sirengrh, as they exhibit tenacities of cruv 
1 — i-- Further, pher.oi resm ri'oers have 

a character: sue yeilow-brown coior and are 
quiddy colored by rhe sun even aft-ir oemg 
bleached almost white. Further, c»v have 
a poor dyeabuity. Such properties are' totally 
unacceptaoie in ^xuie nbers "for general usage, 
and therefore phenol resin hbers have not 
been broadly used :n me textile held 

There ;s an obvious need, there: ore, for 
nbers which, besides being dume-rrtardar.t, 
have me other properties ream red 10; generic 
use in temic goods. 

The present invention provides 1 3ame- 
retarciant ana merrnailv inrusibie textile n*oer 
ronaprising at least 60 we:ght per cent of a 
cured arm no triozine- a id e h yd e resin, saving a 
degree of water swelling below 2.0. 

The degree of swelling apoiie : ro anv 
particular solvent is denned as W/^C".,, where 
^ ^ weight of me nber determiaed after 
momersing me dry nber in a soiven: for a 
fined penod of time and ^ , is the weignr 
of me same absolute drv nber. 

Trie present invention aiso rarovid<rs 2 pro- 
cess for me production or" sucn nbers, compris- 
ing spinning a soivcnt soiut:cn of 21 amno- 
:nazme-a:dehvde pre-: orcensate into a heated 
atrnospnere to smaajtancou: iv effect eviporonon 
of me solution 501 ven: inc earning of me pre- 
cendersa:; conrmu^js. v u.n:;l ^ne desired 
degree of *:tcr-s\*c: : :rz s imeved 

There :s no pr-.o* zxzir&sr- mc: r bers ;in 
be made consisting r- red rewrote.:, v cx r. eiom me- 
ildehvdc resins. Japanese ?atenx ?• Hication 
No. 47—14771 Rosier No. 66<< 88 puo- 



::shed in 19~2 X discing hbers oroduced from 
a mixture of polyvinyl alconci (hereinafter 
" ?V.\ and an N-methviol ornmcrruzme 
or memyiareu N-nemy:oi ammotnazme. Hew. 
ever, me mixture .s discio^d as conramm^ 
:rom 5 :o Ij weight a^rcent. cxisch on me 
weignt or me ?VA. 3 f me resm. In contra- 
distmctiom me nbers procucect by me 
process or me present invention, the mini- 
mum amount of ammom.amr.e amenvce 
res;n present m me rabers ^ at least 
50 wetgnt percent, orereraoiv at leo^t 
"0 weight per cent, of me ' nber. The 
process 'disclosed in mas Taconese patenr is 
esscnnaUv a drv summing orocess * usee to 
produce ?'v"A -ioers. In a coition, me hbers 
obtained bv mis orocess have ?ubsmnnaiiv 
me iame properties as ?V\ ncers, since m-/ 
rum on con met a hanoe and a— -o^. 

p.ete:v fuse.a and eTnio:: a !arze merrnai 
snrnxacr. :.ase mey.fuse at SCO 3 " G. Fiber" 
pr.ocucec bv me process of the oresent inven- 
tion are deme-retcrciant arm" mfusmie anc 
e^nimt an acttremeiv lew- merma. shr-- : cag* 
wnen -earec. Accormns.v, trae* pr^.esi* of me" 
present nvenncn is hmdarneratcu.v dirTerent 
rrom the prc-ce^ -isciosec m sc:d Japanese* 
ecu- as are me two hcors oro-aucec bv me 
restoective processes. 

Moreover, an ammotnazme-forrnaidehvee 
resm nas often 'oeen -usee: m a hnisr.m? treat- 
menr ror c%atmg textiles or raoncs. "in mis 
aase, omv a smcii amc-ant 0: arnanotnazme 
resm enists acmereh on me surra ci or me 
nr>ers ronsnrutang me faencs and sucn hoers l 
coatee w;th a me: am me res.n are commeteiv 
mnerent from me hbers or me c resent mven- 
uon which are aamaauv term en of -anmo- 
tr:az:ne-amenvde resins. 

•Mare srenhcaalv, m me enoncciment me \ 
noers or me oresent mvenracn coresisr essen- 
tially of 100^ ; bv weient of me arninotmazme- 
aicenvd- resms aesenbed beiow. Of mmte, 
minor am cm: as or immanues mav ze taresent 
m mese resms denveu, r>css.o:e from me 1 
process usee far preparmz me same. In 
anomer emcociment acccrmrg to me a resent 
.n venta or., -me noers comense arrainotraazine- 
aiuenvce res.ns a: adensea: or rraixed cmer 
nber-formmz polvrr.ers. It ^ reamred. new- 1 
ever, mat hbers of mis emr»imnent cenmm 
at least 60 weight percent, rreterabiv "0 ^re:zaat 
percent, of me ammomazme-a ice nvcie res: as 
described oeiow. ocsed on me entire weish' 
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process. See. for -Turkic Vale 2nd : avior 
44 Aminociasucs 1964. ? — W. and Wa'iker 
1,1 Formaldehyde " 19-^, ? — 213. 

Alternatively, ctr-m such amino triazine- 
5 aidehvde pre-connensates ire available com- 
mercial! v and such crrxiuccs may be used 
in the present invention. 

The conditions of reach on berween the 
aminomlaatine or mixrure of ammotriozines 

10 and the aidehyde or mixrure of aidenvnes to 
form such pre -condensates are not particularly 
critical. Generally, tae reaction may oe con- 
ducted within a temp era ture range of 50 to 
90 s C for 2 penod of rame of from 10 min. 

15 to 3 hrs. The pK of the reaction mixture is 
preferably within the range of 5 to 9, but the 
reaction mav also be conducted under r.cutrai 
or weakly acidic conditions. 

The reaction mav be conducted in a solvent 

20 for one or both reactants, but tne particular 
solvent utilized is not critical, with any material 
that is a solveru; for one or bom react ants 
being: operabie m mis process. The preferred 
solvent is water, and in addition' other solvents 

25 such as organic solvents can be use a. Typical 
organic soivenrr. include alcohol s. acetone, 
dimethyl formamade, dimethyi sulfoxide, di- 
methyl acetarnide, pcenois and mi mires 
thereof. 

30 In addition, the reaction mav be conducted 
in the presence of either acidic of aikaiine 
catalyst. Typical acadac cataivsts include 
hydrocahi oric acid, sulfuric acid, formic acid, 
acetic acid a nd oxalic acid, and typical alkaline 

35 caraivsts are sodium hydroxide, potassium 
h\*drcxaae, sodium enrtoouate and sodium bi- 
carbonate. 

The ratio of the reactants is also not par- 
ticularly critical Taking me reaction between 

40 2,4,6- m-amino-s-maitire hereinafter some- 
times interred :o as "* me la mane " N and form- 
aidehvde as an example, it is possible to react 
one mole of meiairime with up co o mcies of 
the formaldehyde ' due to me presence of the 

45 3 amino emuus m the snazme compound*'. 
The reaction product :s said to have a aegree 
of rnrth violation or h v dro xyme th vi a ti o n of 6 
when one mole of the meiamme is bonded 
to 6 moles of the formaldehyde. The degree 

50 of hvdrcxymemviaraon can be determined by, 
for example, measuring the difference m 
amount between me formaldehyde auued to 
the reaction svstrm 2nd tne unrezcted form- 
aidehvde remaining after reaction, relative to 

35 the amount of meiamme. Tne hbers produced 
by me process of me present invention can 
be prepared from pre -condensates having 1 
decree of m/dmxvrr.emviatior: j: from 1.;" :i/ 
6.0. Preferaoiv. now ever, from me vr^oin: 

oO of flame -rctamanr-' ana mrm-arucai orooerties 
of the rVoers, me decree or nvirw.-mrtrviauon 
in the pre -condensate snouid oe from 2.3 :o 
6.0 

The above react: or. cor^d-noe*w oer**-n me 
o5 meiamme and tne amervae may o* varu-a 



depending upon me results desired, and with 
tne preferred condiuons m rnmd. Tne reactaon 
per se may oe effected :n conventional manner 
and therefore any modi n canons mvoived wiil 
be familiar. 

It is preferred that the reaction be conducted 
m a solvent, preferably water. Tne pre- 
cendensate formed by the reaction may be 
recovered as a powder by subjecting the 
reaction product solution to successive ot>era~ 
hens of concentration, cooimg, addition or a 
precipitation agent and drying. Tne product 
powder may men be dissolved in a solvent such 
as water to ootain the spinning solution used 
in the process of me present invention- Alter- 
native:-/, the reaction product solution may be 
used directly as the spinning souaracru with or 
without concentration :>r dilution to me desired 
concentration. Either alternative is possible 
to prepare me spinning solution itsed in me 
process of the present mvennon. A furmer 
alternative is mat commercially avaiiabie 
meiamme-iidehvde pre -conaensates in the 
form of a powder or aqueous solutions me reef 
may also be used. 

An example of a process for preparing the 
meiamme -aidehvde pre -condensate is as fel- 
lows: N- mem viol meiamme '.'i.e.. N-meahvioi- 
2, -,6- mi-ammo- s- coir.nc • is oroaacen ov 
reaming meiamme with forma Idehvde. Reac- 
tions of other ammotanazmes with other alde- 
hydes mav be effected in much the same 
manner Into a reaction vessel are cnarmed 
1 moie of the meiamme and 3 moies of form- 
al dehvee : in the form of a 37 weight percent 
aqueous solution; and me pH of me reraitmg 
mixrure is id; us tea to 3 — 9 ^nth an alkali 
such as caustic soda, sodium carbonate or 
sodium bimrhortato. : ..c reaction :s conducted 
bv heating to a tempera rare of "5 — >5* C 
for 60 min. Tne result is a pre -ton a ens ate of 
N'-methviol naeiamme havmz a decrree of 
h vdrc xvm e m v i a to on of 2." and present m the 
form of an araueous solution ha Ting a concen- 
tration of 56 weight pe.-aent. 

The aminotriazines and aidehvdes used in 
•he present invention may be anv of various 
rypes. Generally, me amino ranazme is -.4.5- 
tri- ammo- s- ran azane. an N-suostiraira den va- 
ra ve thereof, gua nam me or a subsra rated 
gtaartamme. Tne sues ti rated derivznve of said 
moat me mav oe a N"- or or N-N.N- 

tubsra rated triazme. with me pa mi c^izr rutv 
sranaent: s not being or. rami, as long is me 
compound selected is capatvie of reacting -jr-m 
an aidehvde to form the ore-mnaerisair used 
.n me o roc ess of me present invention. T.-picai 
surest mien :s m.ciuCe aikvi of 1 to S cartoon 
atoms, iii- ;. arv! ir 5 to 10 earner, atoms, 
and hedogen-subitttuted aiiv: of 1 :o s carocn 
-toms. 

Specific examples of N->uc stmuted marine 
derivatives are N* - our.d - 2.*. 5 - mamino- 
s - tnazmc: N.N - diailvi - 2.^.5 - mamina- 
5 - mazme; N - :cr: - ocr.i - 2.4.5 - mtm.no- 
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s - triazine: and N - trmaiogenorriethyi- 
2,4,6-marnino-s-anaz:ne. 

Examples of substituted gucmarnir.es arc 
diguariaxmrce, acerr^uanarnme and benzo- 
ic 1 1? m m mc 

MLxrures of the above rypes of amine triazme 
compounds may also be used. :n the present 
invention. 

The aidrhyde used to form the ore -cor. - 
densa dc is nor particularly Limited 2nd broad! v, 
the present invention includes anv aidehvde 
capable of reacting with an ammo marine to 
form the pre -condensate, which can be con- 
verted into a hber bv a spinning operation. 
Typicai aldehvdes mdude aamrictic ['saturated 
and uns 



ited\ cyciic ana aromatic alde- 
hydes, and subs cm ted derivatives thereof. 
Typical aiiphatic aldehydes operable in the 
present invention induce rormaidehvde, acro- 
lein, rnerhyiai. givoxai. acrtoal der.vce, poiv- 
ox>Tnethyiene, poiyoryrriethyienc glycol and 
pa raf o rma i deh vde. 

Examples of cyclic ai deh vdes and aidehvde 
sources include c^raiormai den vde, dioxoianc, 
tnoxane and terra oxane. 

Eramoies of aromatic aided vdes inciude 
beracraidenvde, 2.4,5-trcmmyi berjiaidenyde 
and I ^2-difcrrnyibenzene. 

Srbsrircted "den vanves of anv of 



aldehydes can be used in the present invention, 
typicai sucsratuencs mnuccne hvdroxy groups, 
amino groups and raaosir atoms. 

Examples of substituted aided vdes include 
glvcoillc aidehvde, amucoacetaiuehvee and 
chloral. 

Mixtures of the above aided vdes can also 
be used employed in the present invention. 

The ^ie;^.ed renctanrs are 1. 4. 5- -mam mc- 
s-mar-nr ar.d forrruudenvde. 3roadiv >ta:ed. 
the pre -condensate used in the process of tne 
present invention is tne condensation product 
of an ammorria zme and an aidehvde caoabie 
of being condensed together to form a com- 
pound of low molecular weight, wmch is 
thermally fusfole and soiubie in water and 
oTzamc solvents, ancl that has a degree of 

The spinning solution of tne credent inven- 
tion can be ore-reared from: 

(1 ; !00 ; ' r ' armnorrtanine-aldenvde con- 



product, nercmatter ret erred to as 
-MAC? 

;2; at least 60 c, o bv wctgrt, based on the 
fiber we-, gut, of MA CP co— condensed witn 2 
compound ^ a pace of oeiug concuutseu cr.cre- 
wntb and wmch does not a. er reuse cue damc- 
reuirdant and good roer prcpert.es die 
hber of the present evert; ore Zxcmo.es or 
sucn compounds ate x.r.-r iicrcccs : n tr at 

used in tr.c MAC? sum c 4 etuider.vue. 

acrolein. bcriiuidcr.\ e>e una 1 - -5-trmetr.v: 
bcniaJcx-hyUc , , otr.cr i^.c.rr . rute-, mun v. at 
used in me MAC? c: oerczu~ua narru ne , 
etc anc oroer compounds 



such as pnenoi, crcsoi, urea, metnytjunine ana 
cthyienedixminei and 

' 3 "■■ the product of condensation, or physical 
mixtures, of a: least 60 weight percent . based 
on the weight of said product of condensation 
or mixture . of M.AC? and other hber-rormmg 
na rural or synthetic resins. Inciude a wfthm 
these " other resms " are thermosetting and 
therm 00 iasric res iris, with wacer- soluble 
thermoplastic poivmers being preferred. ?oiy- 
vinvi alcohoi ,'?VA; is preferred in ,i mounts 
of from 5 to -i-O -^eigrt percent, based on tne 
doer weight. Examples of sin table hocr- 
formang mermosenurrg resins arc syntnenc 
resms such as urea- form aidehvde resin, phenoi- 
formai cenvde resin arm epoxy resim 

r . x a m pies of suitable doer- forming thermo- 
plastic resins ire water-soiubie poivmers, t.z. 
ceiiuiose der.vatives and poiyvnnyi-aicohoi, and 
crgamc-soivent-soiubie polymers, e.g. poly- 
vinyl rormai , poi>^mv;butvrai, noi%-amide. 
poiyvmvi chloride, po i ye tn vi ene terepn tn a ; 2 te 
and ociv acrvionirriie. 

The preferred water-soiubie mcrmopiasmc 
poiymers mciude any such ooivrners that are 
n'ccr-fonning anc compatible with the ALA CP. 
Examnies are ceuuiose den%-adves 'e.g. 
mrboxy-methvl ceuuiose, metnyi cetl'dose and 
etnvi cellulose , poivacrviic acid, poivacrv;- 
amude. ?VA tne preferred', 'pci>%nnyi 
p*. troudone and noi%*etnviene otnne. 

^-i; aixvi ethers of the am_-r.ocr.azm- alde- 
hyde condensation product formed bv rencttng 
tne arnunotriazine- aidehvde condensation oro- 
aunt with, for eetamoie. alconols to form 
aiicyiated memvici ammo cn a ri nes . .An exemme 
s mem via ten methvioi - 2.4.5 - tr.arrur.c- 
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metnvloi melantune wi cn rraecnaciol in tne ore- 
sence of an a ecu cataiysrt. Various aicocois 
may be used to form these alkylated der.va- 105 
nves, with mcnon\*nric pnmarv alcohols becng 
preferred. parncuuariv 0_ monohvdrtc 
prtmarv* aicooois sucn as mem.inoi. These 
alkylated derivatives are generally prepare-c 
bv reacting v 'wyth or witnout a cataiyc: . tne 110 
ammotnizine- aidehvde condensanon product 
wim the aicohot at a tern r^ra rare ci from >i 
to 30° C for from 10 to 60 mam; 

'5' mixrures of the jminotnazine-aane 
condensation procuct with nber-fc 

or svnmeuc resms. T'oini resms are 
other man arrimotrutzine- 
ildenvce resms : and therm ooia sue 
^ater-soiun.; 
-formung resms arc pTererren, 



?VA; and 

. i mixrures of anv of me above r.-pes. 

-vnv _>f tne above r.noes of rnatcr^is can >r 
used to term me snmnang sotutmn of tr.r 
present n vent: on, anv mev w*ii be referrrC 
:o nr re 1 natter collect: veay as me "* pre- 
condensate ". 

In tnose r>-pes at pre-ctyndensates mvoivmg 
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die presence of a mater.ai omer than die 
aminotriazine-iidehvde condensation product 
per se, at least 60% by wc:gnr of die pre- 
mneicr.sate must comprise the ammotnazine- 
aidehyde condensation product! ?or example, 
in types '3' and '5,, the arninotnazme- 
aidehyde condensation product must be present 
in an amount of at least 50' . by weight, 
based on the weight of the entire pre -con- 
densate. Preferaciy, at least ~0V, by weight 
of die amvnotr;az:ne-aidehv'de condensation 
product is present in the pre -condensate. The 
minimum 60-; by weight Limitation is cue :o 
the fact that d the amount of rneiamine- 
aidehvdc condensation product in the pre- 
cencensate s less man mis value, me properties 
of me fibers become inferior. For example, 
the specific properties attributed to me 
animotr.azme -aldehyde condensation product, 
s uch as dame-retardancy, may be renuced. 
In addioom me mechcmicai properties such 
as strengm and elongation may aiso be reduced. 

Accordingly, any of me " above materials 
may be used to form me spinning solution of 
the present invention. As pointed out aoove, 
me pre -condensate may be recovered as a 
oowder from the reaction used :o produce it, 
or the reaction soiuuon may be used as such 
as the spinning soiunon with any necessary 
concentration and/or dilation, or me ammo- 
mazme-amenyde condensation product, wnicn 
forms a part of me pre ^condensate, may be 
obtained commercially. Regardless of me 
naanner m which die pre -condensate is oo- 
tamed, the spinning solution should have 2 
pre -condensate concentration of from 20 to 
85 = / c by weight, based on me weight of the 
spinning solution, i ne spinning soiunon must 
be spinnabie and stabie: this :s the reason :or 
the preferred 20 — 55 5 ; con centra no n range. 

The preferred solvent for me spinning 
solution is water, and in addition other s_oi vents 
s uch as organic solvents can be usea. l ypicai 
organic solvents mciude aicohois, acetone, 
dimethvi formamude, cumemyi sulfoxide, di- 



methyl acetamiue and phenois, and 
of seen solvents. 

Generally, me spmnabuiry of me 
deoends upon its viscosity, although certam 
mduences are exerted by the particular soivent 
used, me pH and aging temperanare of the 
solution and the kmds ana amount of additives 
mat the soiunon co ntains . Good spinnabuiry is 
exhibited when me viscosiry, determined by 
using a 3-rvpe rocanoo vtscosnneter, is widun 
me range 4v — : 600 poises, a: 35 3 C. ^"hen 
me pre -condensate concentration m the spin- 
ning soiuuon :s less man 20" . by weignt, it :s 
iimeuit to obtain 3 v:scos;rv or *0 poises, and 
rf this viscosity cannot be oemmcd. spumaoditv 
rs poor and a staoie spinning process mav be 
unpossibie On me omcr hand, ^tn a ?re- 
conden^ate concentration ot rreaser dtan 35*, 



and mat ;t wouid thus be extremeiv dimcuit 
:o prenar; the spinning solution. It is prerer- 
jdic mat the viscositv of the spinning soiuuon 
be within the rznse of 2 CO — 2500 poises, 
particularly 300 — 1500 noises, ail determined "0 
at 35° C. 

The above concentration and viscosity 
ranges, while being verv important, are not 
' aosoiuteiv ■ critical as long as the spinning 
solution :s ** somnabie " and 44 stable I ne 75 
former cue tec term indicates mat me spinning 
solution may be soun into nbers at a com- 
mercaiiy acceptable rate zo produce a ri ber 
having good properties, i ne second quoted 
:erm incicatas mat me spinning solution does SO 
not gei upon sunning or during the spinning 
operation. Thus, if the concentration of me 
pre -condensate is outside 'the above range 
md/or :f the /iscositv of the spinning solution 
is outside me above oread range of 4C — 5600 S5 
poises, it mav still be possible to obtain a 
spinnabie and staoie spinning solution if other 
appropriate measures are ta*cen. However, the 
above concentration and viscosity ranges are 
preferred. 90 

me pre -condensate mav contain various 
conventional hber additives. However, the 
amount of me ammo tr:az me -aldehyde conden- 
sation procure must still be at least 60 3/ . 
by weignt, based on me totai weight of pre- '35 
condensate and any acditives. 

The additives that may be ridded to me 
pre -c once ns ate include other dame-retardant 
agents, eeiustermg agents, pigments and any 
omer conventional hber additive compatible 100 




aaden to the soirmirtg solution include in- 
organic, organic and so-ceiled reactive n 
dame -re tar cent materials. I ypicai inorganic 105 
nam e - re mman t agents include ammonium 



in the j pinning solution, it a )sdtty tR*t i3 
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salts sucn as ammonium phosphate and am- 
monium bromide, chlorides such as calcium 
chicride, zinc chloride or aluminum chloride, 
sodium silicate, bone amd, alums, and oxides HO 
and hvdrox'.ces of antimonv and tin. T;-~picai 
organic heme - re tarclan t materia is include for 
example, tr.cresvi phosn nate, cresvldipnenyt 
phospnate. trphenyi phospnate, chiormated 
pammns and mi or ma ten pciyphenyL i ypicai H: 
" reacdve " tiame-retardant agents mciude 
phosphorus oxvehioride. tetraxis ("hrdroacy- 
:vi pnosnnonium chior.de ( THPO and 
-'azmdinvi chose nine oxide CAPO) etc 
The hber-forrning resm [which mav be 120 
either ph vsicady mixed with the armnocnamne- 
aicehvee ccncensation product per se — ' — 
me MAC? > — or condensed with it as pointed 
out a cove i includes -anous hber -forming 
mermosettmz resms omer man ammotrazme- i2c? 
lidehvdc res. ns and hber -forming thermo- 
plastic resms. The parccuiar resm selected 
will vnr.* dependmg upon me desired pro- 
perties of me r.ber. and mix cures of resins 
may also be used, as well as mixtures or arrv 130 
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of the above additives w:m each otner. Ex- 
amples of suituoic hber-forrp.mg :. r ;Cnnoc:;b;:: 
resins are thermopics;ic poiymers sum as 
water-soiubie poivmcrs e.z. ceiiuiose deriva- 
tives and poiyvmytaicohoi. and organic- soivent- 
soiubic poiymcrs e.g. poiyvmyi formal, poiy- 
virryiburyrai, poiyamide. »;yvmvi chior.ee, 
polyethvieneterephthaiate ire ociyccryi cnitr: le. 

The resin selected may mv thermopias nc 
or mermosertmg resin tr i r.ber-rorrr.mg 
and would be comci-i:.- in zhe MAC?. 
Tnerrnopiustic water-so. . -,r noer-fcrmmg 
poiyrrierr are pre! erred. _ .::;rrr.r resins are 
used ro provide dinerent properties to me 
fiber produce For example, a certain resm 
may be imo«m :o improve ayeabiiiry of ribers 
and thus may be odaen to me p re-condensate 
for ihe same purpose. Resins can be added 
for omer purposes as well, is is own- 
When mese resins are sunpiy physically 
mixed with me MAC? :o form me pre- 
condensate, me spinning soiuuon may be 
prepared bv mixing an aqueous 'or other 
solvent) pre -condensate solution with a 
separately- prepared aqueous ''or other solvent'; 
solution of" me resm <,poiymer;. Where me 
MAC? is available in me form of a powder, 
either as a cornmercrai product or as made 
bv the above technique, the powdery MAC? 
and the poiytner may be separator/ dissolved 
in water ;or omer soivent : and bom aqueous 
solutions men ^'^^ togemer or, alternatively, 
the poivmer may be nrst dissoived m water 
(or other solvent) and merenfter me powdery 
MAC? mav be miT^i to oocam me spi nn ing 
solution. The particular manner of oo taming 
the spinning solution is not enseal, especially 
where mere physical mixtures are cootem- 
piated. 

In addidan, the resms may be condensed 
with the MAC? to form me pre -condensate. 
For exampit, me meiamme may be condensed 
with the aidehvde in me presence of me resm 
in a soivent, to form me spinning 
Alternatively, the condensation pro- 
duct may be recovered as a powder and men 
dissoived in a soivent 'e.g., water to form 
me spinning soiunon Any technique can oe 
used to form such pre -condensates. 

As pointed out above, me minimum amount 
of MAC? in the pre-conaensate :s 60 weight 
percent, based on the total weight of pre- 
condensate and any additives- The spirmabiiiry 
of the sp;rmmz solution is unproved as tne 
amount of poivmer andi rives ^ i-e-, the nocr- 
formmg resins mixed with or condensed witn 
the MAC?" incr ease s but on me other hand, 
the liame-retardant properties of tne resulting 
Soers are decreased as tne amount of poivmer 
additive increases since moe ocer potvmers 
are norma liy mnammaoie. Tt^ereeore. 5 rated 
conversely, from the vmrpcm of iame- 
retardancv, the maximum amocrrs of -*vr polv- 
eaer additives is 40 wei^Gt percenx, pre: eraoiv 
30 



of pre -condensate 



and :otai additives. The 
minimum preferred amount of me poivmer 
additive, tarticu.ariv me water-soiubie mermc- 
pi as tic hber-rormmg pcivmers. is 0.02 we-.gnt 
tureen:, cased an me total --eignt of pre- 
condensate and rota: addi rives Xith amounts 
of polymer additive oeiow me 0.02 weight 
percer: mmimum limitation, it is dim cult, 
mousn no: impossible, to obtain improve- 
ments m spmnaciiicv, 

Tne preferred c-civmer additive includes a 
riber- forming water-soluble thermoplastic 
r>o;vmer. Pre: erred water-soiubie polymers are 
ceiiuiose derlvadves. poi>-acryiic ac:d, poiy- 
acryiarnide, ?VA, poi%-rinyl pyrroiidone and 
poiyemyiene oxide. T;micai ceiiuiose deriva- 
nves l delude mrboxymethyl ceiiuiose. methyi 
ceiiuiose ana ethv; ceiiuiose, . nese poiymers 
mav be used ai one or in me form of mixtures 
thereof. Toe preferred rhymer is PVA. 

One of me reasons for incorporacng rum 
poivmer additives, especially the water-soiubie 
mermopiascc pcivmers, into the fiber of me 
present invention :s to map rove me nexicuurv 
and mermamccu prop-rrt.es, sum as strenzm 
and eiongarcon, of the resuinng ribers. Cwmrr 
to the fact mat ammcrmazme- aldehyde resins 
are essermailv nard resins and :o me fact mat 
the drmbiiiry of a dber consistmg ennreiy 
of m ammotmamne- aidehvde resin .s scme- 
wriat .ntenor to mat of other syn'm=t:c ribers. 
:t is preferred mat the hbers produced by me 
process of the present invention con tarn it .east 
some smaii amount ,0.02° ) cf a water- 
soiubie thermoDicsnc zber-rormmd pciyrner 
in order that these hb-er properties may "oe 
uncrovecL ribers of ammormazine - aidehy de 
resm contai ni ng ; m the case of i pn>^icni 
mixture N or condensed with ( in the _ case 
where me poi>mer is acruaiiy reacted with me 
MAC?" these water-soiubie iber-fv 
mermociasec poi>mers have an 
dembmty and improved mechamcai proper 
that are* stiostantiaily ecruivaient to these of 
conventional syntrtemc ribers. 

soiubie thermotnasac hber-formmg poi>-mers 
in the pre^encensate and in rite snmning 
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soiuuon of the present invention is to improve 
the spmnabiiin- of the latter. A spi nning 
solution containing a resm consisting entire: v 
of an ammotnadme-aineny-de resin is mpabie 
of being spun into a iber by extrusion mto 
a hi gh - rem pern cure atmosphere when 
sciurion has a viscose- of ICO — 250O 
However, tne spirmaoiury of such a sciunon 
is net commercial iv desirabie even if it nas a 
visccsitv witnin me stated range, since the 
ipmnmg vciociry is ramer iow ' i.e., ^^T""P 
meters per mmute, and s sometimes cumcm: 
to ertect spinning at d.gher velocities- On tne 
omcr nand. a spinning solution eo c t aini rig 
amounts of me water-soiubie thermociastic 
hber-iormmz poivmer . wimm tne acove 
exhibits an cxceikai spinnanility at a 
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viscosity of 2'>; — 2500 poises and it :s posMcie 
ro effect spinning of such solutions at velocities 
of 10—150 m/mm. However, it is posstbie ro 
spin a dher made entirety of an aminomazme- 
aJdehyde resin without me other poiymer 
additive, although it is preferred to incorporate 
the latter :nto the former. 

The spirmabiiiry of a spinning" solution can 
be improved, as pointed out above, simpiv bv 
physically mixing die polymer add iave there- 
in. A further increase :n spinnabiiiry can be 

the presence of the poivmer additive, partic- 
ularly in the presence of the water-soluble thrr- 
15 rnoplasnc nber-forming poivmer additivef's' 
preferably poiwinyi aicohci. For examoie. a 
spinning solution czm be srenared having 
excei]em spinnabiiity bv adding the ammo- 
triazme to a formalin soiunon ( which is an 
aqueous f otm.i i deh yae soiunon . of me poivmer 
acdioves or, aitemauveiy, :o an acueous soiu- 
non of the poiymer additives contai ning form- 
aldehyde, followed by suoiecting me mirture 
to condirioris uncer which me pre -condensate 
is formed. Thus, a spuming veiocirv of up :o 
about 210 meters per minute is possible 
cruizin g a spanning solution formed by react- 
ing an ammotmazine witn f ormai deh vde m 
the presence of me polymer additives. 

A rurtfcer reason why ;t :s preferred ro form 
the pre-condensate m me presence of the 
polymer addinve is as fofiows. It is meonzed 
that the homogeneity or me spinning soiunon 
cantrfoiires to :ts sorrmabiiity oropemes 'i.e., 
spirmabili rv imp roves with i ncreo sed h om o~ 
geaeiry). Where a spuming solution is prepared 
by simply ph>-sicaiiy mixng me pre-eoncensate 
with the polymer additive, the resuitmg mix- 
rure may not be completely transDa rent, and 
this is an indication that me mixture is not 
complete iy homogeneous. On me other harm, 
where the tpimvrig solution is prepared bv 
forming the pre -con dens ate in the presence 
of the polymer acidic ve, a homogeneous solu- 
tion of the (pohmer-modiried) pre -condensate 
s obtained pronabiy due to the fact mat me 
lminotriazme is dispersed in the no i vmer 
soiunon containing the formal den vde 'and the 
pcavrcer and armnotriazme are both dissolved 
in ii prior to reaction. That the resulting 
mi mare is homogeneous i« shown bv the fact 
chit the soiunon becomes cornpieteiv trans- 
parent during reaction. The reason for obtain- 
ing a homogeneous soiunon in this case ts net 
taown :rith certainty. However, it is theormen 
mat the reactioa product soiunon :s a mirnare 
of (1) the f polymer additive ; -modified pre- 
condmsate, 'I s ' me MAC? md 3 N me 

s further 
ents are mixed 
of the poivmer - 
lerpite tne 



poivmer ar 
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:ve per 

meorized that tnese 
homogeneously bv the amoc 
addiuve- modified pre 

fact that the MAC? a eir* viincentiv rom- 
paob4e with the poivmer JtC^ta-rr Despite the 
reason for it, a more feana g ga com spinning 



soiunon s obtained if the pre -condensate is 
formed ;n me presence of me poivmer accinve. 

i ne soiunon having me best spirmaoihty, 
wrucn is prrterred, :s a spinning soiunon 
con taming PVA, the pre -condensate and "0 
eitner bore acid or a borate. This str.nmng 
soiunon can be prepared by anv one of several 
techniques a no mav comprise either a mixture 
a* die nre -condensate and PVA with the 
bone acid or borate or a PVA-modihed pre- "5 
connensat- containing the boric acid or borate, 
— ~ .atter x:"t p^c: erred, i ue latter tvpe is 
prepared, for example, by reacting, in soiunon, 
the ammocr.azine with the ai deh vde in the 
presence of PVA and also :n the presence 80 
or the bene aca o r borate. 

^ith^ the former type, vut. the mixture of 
me PVA with me p re-condensate, severai 
teennicues are possibie for preparing such 
srmning so-unons. Thus, bone acid or the 35 
oorate mav be added to an acueous soiunon 
containing me pre -condensate and the ?VA. 
Alternative^, boric ac:d or the borate mav be 
added to either or born of the pre condensate 
aaueous soiution and a PVA aeneous solution, ?0 
roilowed dv mixing me resuitmg soiunon; 
rogemer. Another technic ue co menses mixing 
an acueous PVA solution with an acueous 
oiunon containing me bone acid or be ra ce 



nmg me bone acid 
and the pre -condensate, me latter sc-uno- 
oemg ooumed bv reacting the aminonnazin: 
:n an acueous soiuu on of m, 



with the aieen\ 
none acid or oorate. 

A better spinnabilitv is obtained with a 
PVA-modihed pre -condensate rather man with 100 
3 physical mixture of me two. Tne ?VA, 
which mav be 'used as an additive in mis rvpe 
of spmmng soiunon, nret era biv has a derree 
of polymerization of from 500 to 5200 and a 
degree: of__ sa pom hcati on of 75 — ICO molar 105 
percent, i ne amount of PVA in me mixmre * 
or in the ?VA-modihed pre -condensate is 
preferably within de range of from 5 to 40 = / 3 
by weight, based on the total weight of the 
pre -condensate and PVA. 110 

3oric ac.d (K z BO z ) is preferably added 
to me spinning soiunon m an amount of from 
0^2 to 20 r . by weignt, based on the weight 
c-f PVA, and the berate is preferablv added' m 
amounts of from 0.02 to 10% by weight, 115 
based on the weight of PVA. 

The borates used in the practice of the 
present invention may be represented by the 
roiiowing general formula: 

M.ByO... aH r O 120 

wmerem M represents an alkali metal atom, 
an aikaime earm metai atom or tne ammonium 
ion; 3 is boron; O is oxvgen; eacn ot x. v. 
ana x represents a positive integer such mat 
— «rx— 5 v. wnere v is the vaicnev d S\ : 125 
and t re-presents 0 or a poiinve mteger. A 
rvpjcal borate thar mav be used in me praence 
of tme pmenr mrenraon is borax (» e— 
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Na T B,a . lOH-0 ' . 

The preferred so-nnme solution c^ntomms 
the prr~:^der.sate. me ?VA 2nd me bone 
acid or borate can be spun 2: snmnmg Ce- 
cities of as high as 500 meters cxrr mmure hv 
extruding it chrouzh a nozzie'mto 2 high- 
temperarure atmosonere accord ng to the nre- 
serrt invention. 1 hese spinning sections aiso 
have excellent staouiry anc "gco^ resistance 
against geiauon or snarp manses m .nscos-.ryv 
Thus, a rrpicai soiuticn or mis rvpe coes not 
gri or undergo share; manges in v;scos;r 
aged at 30° C. for penocs of tune 
than 10 hours. Pamcuiariv when borax" is 
incorporated into :t, the spinning soiucon is 
stabie even after a p-nod of SO hours, Accord- 
antly, sum spirmmi: solutions containing bone 
acd may be stored or ageu at temperatures 
of from 50 to 50° C whiie soiunons contain- 
ing borax may be kept at ternr^eratures of 
^0 — / 0° C_, and yet remain staoie. 

Vina the exception of tnose loinrun^ soiu- 
nons cotrcaining borax, me spinning solutions 
nf the present invention should prererabiv be 
a^ed or^stored at rrmtxrr^ cures lower man 
^V'^ 15 =«cc^= at temperatures aoove 
"* u . aae pre^onciertsate mav have a 
tendency to further react, mnrebv increasing 
tne moiecuiar weight of the compound by 
rross-.mxmg due :o memviene bona formation. 
1* crus occurs, me smnnme solution tenus :o 
gei and trie spumaouirv oemear-es. Theretore, 
generally smtecL the spinning somnon must 
nor be heated, pnor to <nomrune, ro a temoer*'- 
ture mat would cause further condensation 
or me pre condensate witn me formation of a 
rugher molecular weight tomt>ound. Further, 
:t is pret erred to age the sn in rune solution! 
arter preparauort, at trmr^rures oeiow a/3 0 
until a ^scositv of 40— 3600 ooises. -refe-- 

600 — l50 ° poises .measured with a B-tvne 
rotation vtscc^irneter at 5 5° C .s achieve-' 
i! m* viscosity irnmediateiv after preparation* 
^ereor is not ^ltnm mese ranges However, 
tins precaunon is not essential. 

In addition, me spinning soiucon of the 
present invention prererabiv has, a pH ox 
-raa 5 :o 9, and if necessarv the pH of the 
spmrung solution snouid be 'adjusted to this 
pn range. At pHs be; ow 5 or anove 9, me 
f 1 ^? solution of the present invention 
has a tencencv to gel or undergo reductions m 
spmraoiurv. However. *miie these undestrec 
«ccts mignt occur ar pHs outside of this 
^ ^» it s not aosoiuteiv essential ma: the 
spinning soiuuon snouid nave this pH, aatnou-n 
u is preferred. 

In aaditioru me soummg solution, after 
being prepares mav or sur^'erted :o conven- 
tional operations normiiiv rrr-tved n me 
S*nrung of cocvent:ona: 5*rrie>eric risers. For 
exampie, the spinmrut source ejv dc suo- 
' HCCT£d ^ * Miration and x y^i- ^ce-a- 
oon. * ^* 



In tne renctio.i berween the irninocnarme 
ani me aidenvde. ^nen an aikaiine cataiv^t 
:s asen. or wnen no cataivst is em moved, 
:cA*-- l mo^ecuiar- weight N-a;kvioI immotnazme 
;s ootained as a reacrion procuct i.e., me 
pre -condensate '. ^nen an acidic cataivst is 
used in the recede n. the same S-aikvioi 
am: noma cine s generated, and it changes 
mnidlv to form aixviene bonds berween 
aniacent moiecuies. " The pre condensate 
:m raaiiy formed continues, by a condensation 
reaction, m heatang ro oecoine an m^oiubie 
and infusible mree^dimensionai poiymer which 
is cnaractermed in me crresent descnpticn as 
the ana inotrram ne-aJdehvde resin that forms 
m.e noer of the c resent invention. This is me 
" curing " step referred to aoove wmcn :s 
empioved to evacuee me h'oer of the oresent 
invention- Esser.nciiv. me aminotriazme- 
aidenvae pre-cendemate is spun into hlament 
form and sunsec- . ntiv cured to form me 
noers of me present mvenraon. The cunnsr 
ooeradon ^ performed at a :rmnerarure of 
-"^ — f20 s C, depending -ap>on severai factors 
as erpicmed beio^v. Depending cm me spinning 
remoerarure, sunsecuent c^^ig mav or mav 
not be necessarv. In otner -orts. if me 
spiniins temr>=rcrare j s high enough, me 
curing operation occurs samuitaneousiv ^m 
ipinrung. Gemercui v stated, me :rjv rondir. ons 
nenessar;- "o cure me pre-cenc^nsate are mat 
:t oe heated at a trmr^rature and for a certoc 
ot time necessary or sumcient :o convert me 
so tune ana fusmie cm inomaz: ne - a i cen vc e 
P re -co n n ensa te m:o an msoiubie and mrusib:e 
amino criaxme - iiaeh>-ne mree - dinaensionai 
por.mer. 

— ^'menmnz on me particuiar ami no m azine 
and me pzr^z-^izr aidenvne involved in me 
rencmcn, and z^=<r.dir.z men me pr^scr.zz 2: 
omer co-concensac:e materials and ocner -»oiv- 
mers, me temperature arm period of time of 
will ndcrssariiv varv. Hc^vever. mose 
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conditions ^ acdieve the above 

Specmcaily, me emstencr of a suitaoie cure 
can be determined by the foiiowing tecnnicue. 
Smce trie cured immotriazine-2 idehvde resm 
rcrrnmg me hber ox the present invention :s 
not a linear p«^vmer, it ls moossibie to ceter- 
rnine me rnoiecuiar we-gnt m erect. However, 
tne extern to v hi ch a three -dimensional m - 
fusibie and msoiuoie netvorx poivmer ^ 
formed may be .-enresentcu ov me derree of 
ctoss-^cjllzz «rm has occurred durmg me 
~~ me oper an on. me latter w^ lc n is aeter- 
mmed from me crtrree rareilmg as aerein- 
berore aennec o: me poixmyer Spemhcauv. 
a c corner nav:ri2 1 low aegree of swen=2 nas 
a mgr. m ree ^1 : mens icnui nerarorx structure 
and, torrr^rj^nnmgiv, a pc:>maer harmg a zizz 
aegree ^f >weumg oy c suion^ senvent 
does not nave an extensive f o r ma tion o£ 1 
^iaxee-lunen&AOC^i oerwonc sirucnire, and can 



lie 



1 VI 



1,452,629 



9 



be said to be insurricieniiy cured according to 
the present invention. 

The degree or swelling decreases with r.c 
progress of the cross- linking reaction, witn the 
minirnurn of course being 1. A poivrner that 
is not cross- linked has an infinite degree of 
swelling, since it would dissolve in the solvent. 

To determine the presence of a 3 urn c: en: 
cure for the resins of the present invent: en, 
the degree of swelling of me hber in water 
is lower than 2.0, preferably less than 1.5. 
Vatcr is a soivent for the ammornazme- 
aidehyde pre -condensate. The technique used 
to determine the degree of swelling in the 
present invention is as feiiews. A dry hber 
having a weignt of W 0 is irnrnerscd in water 
at 20° C for 16 hours and then ciehvdrated 
in a centrifugai separator operating at 3.000 
rpm and a centrifugai acceleration of 1 ,000 G 
for 5 minutes. The resulting weight of this 
Sber is termed " X and the ratio of 'w'/U 7 , 
provides the degree of swelling. When 'he 
degree of swelling is higher than 2.0. the 
fiber has been insurncientlv cured, with the 
re-suit that its tensue strengtn and tlexibuirv 
may be too small :o provide a ribcr having the 
desired properties. 

'Care must be taken to maintain the spinn- 
sbiliry of the so inning soiunon after roreoara- 
a on -hereof. With me exception of those 
spinning solutions containing bcric acid or 
borax ('wnich may be icmt at temoerarures of 
from 30 to 70 3 "C for periods of up to 30 
hours without ceil arc on N , , the sc inning soiucons 
should prefers oiy be aged or stored at tem- 
peratures lower than 40 3 C, as mennoned 
above. 

The next step in the present process, after 
obtaining spinning soiunon, and after anv 
agmg if necessary, is of course the actuai 
spinning of me soiunon into fibers. Up to 
the present ume, nbers have been prepared 
by either a melt-spinning pro cess , a wet- 
spinning process, or a dry- spinning process. 
In a melt- spinning process, a molten poivrner 
is extruded m me form of hbers and trie hbers 
are then solidified by cooiine. In a wet- 
spinning process, solutions of a" poivrner or a 
polymer derivative are coagulated bv sd inning 
into a coagulating bath or regenerated to form 
noers. Lastly, in a dry-spinning process, a 
polymer solution is extruded or spun and the 
soivent is then evar>orated to dry- the hbers 
thereby solidifying the poivrner. 

Processes for preparing hbers from phenol 
resins 'pher.oi resins of course being thermo- 
setting', are disclosed m the soeci hen tions or 
Japanese Parent No ^59.546 and L* K Par—- 
No 1.259.529 and in Textile Research* 
Journal, Voi. 2?. p. -173 However. :n these 
processes, a can vent: onai meit-soinnm* tech- 
nique is invoived since me N'cryoUx 'which :s 
a precursor of' the pnenoi resin? ■ 15 fusibie 
bv heat, and a curns ream on : S erlec-ted afier 
the nbers have been formed. AJ though phenc^ 



resin hbers can be produced by a dry- spinning 
or wer-sptnning process, the cunng operation 
is always conducted after me forma oon of me 
nbers. It :s deserved in me above prior art 
mat a melt- spinning process and the cunng 70 
operation can be conducted simultaneously, 
but n this case, heating the resin to tempera- 
tures above its melting pemt causes hardening 
of me resin, so mat spinning becomes im- 
possible within short periods of time. 75 

Although the pre -condensate of the present 
invention is also molten at tempera rures above 
150° C, me curing of the n re -condensate into 
the infusible cross-linked product also occurs 
rapidly at such tempera 'rures wherebv me go 
poiymer becomes hardened or gelled within 
short periods of time. Accordinsiv, it is not 
easy to prepare me hbers of" the present 
mvenncn bv meit-spinmng, although' it is 
possible by raking certain precautions. 35 

inerefore, it has been realized that amino- 
tnazme-aidehyde hbers cannot oe pre- 
pared from sucn pre -condensates bv known 
spinning techniques, mis of course being the 
primary reason wny the hbers of the t> resent 90 
invennon nave not oeen known heretofore. The 
present invention is based ?n the discover-/ of 
a certain spinning technique for prrparrg me 
noers. wherebv drv-spirmir.g of me st?irm_ng 
solution is conduct- a simurineousiy with me 95 
curing of the pre>concensites. The spinning 
process according to me present invention is a 
novel process which may be termed 4i drv- 
reachon-spinning ". .Although- me oresent pro- 
cess is analogous to a conventional dry- 100 
spinning process since the spinning soiut.on 
contammg the pre -condensate is extruced into 
a high- temperature atmospnere (to remove 
the solvent;, the spinning process of the 
present invention involves not oniv me drying 105 
of the soivent soiunon to form the hbers, but 
also a simultaneous cunng ooeranon wherebv 
the low-moiecuiar-weignt pre -condensate is 
cured (by further conciensanon reactions ') to 
form a cross-iinked, poivmerized ammo- HO 
tnazine-ajdehvde resin in the form of hbers 
mereof. i ne cunng operacon essentially con- 
verts the fusibie and' soluble low-moiecuiar- 
wcight ore -condensate into a hizner-moiecuiar- 
weignt infusible and insoiubie poivrner having 115 
a three— dim ens i onai structure, which is mamiv 
derived by the formauon of cross- linkages due 
to methylene bond formation. 

*nen me spinning solution of the present 
invention :s merely denen ;o :orm doers bv 120 
e/aporating water i.e., a convennonai dry- 
spinning process , me resulting product is a 
norous >ci;d corner. smz a t ow-moiecuia r- 
weignt resin navmg a ramer pc-. r strength anu 
dcxibiury mus maxing me winning up of me ' l ~~ 
nocr very Cirhcuit or imno-sioie. Therefore, 
dry spinning of me hcers c; the present 
invention is not preferred. 

Tee pre -condensate ^s crevs-! inked to form 
i high-moiecuiar-we:gfar po^.mer by the cunng J X) 
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reaction and is transformed mto a colorless, 
transpa rm t . da m e - re ta r da n t a r. d i nius i b ; e 
arninotnazinc-aide.nvde resin fiber. Related 
am inotnaz me -aldehyde p re-condensates have 
been known and nave been useful mamiy for 
molding and in adhesives and saints, and in 
addition have been useful for rimsning fibers 
or papers. However, ribers composea pre- 
dominantly of such resins have net been 
prepared because of the difficulty in devising 
a spinning technique for them. The oresen: 
invention enables such ribers to oe spun. 

The extent of the curing; reaction according 
to the process of the present invention may be 
determined by the degree of water swelling 
of the fiber produced, determined as set forth 
above. 

If the spinning solution containing the pre- 
condensate is merely dried by evaporating ±e 
solvent thereby producing a riber comonsing 
a Icrw- molecular- weight ammorc.azir.e resin, 
the resulting hber wouid be soluble in water 
and wouid thus exhibit an i mini re degree 
of water swelling. On the other hand, using 
the dry reaction spinning of the present 
invention, the solvent is evapc rated and the 
curing reaction is simultaneously effected 
whereby the resulting ribers ire insoluble in 
water and have a degree of water sweuing of 
less than 2.0. Further, as the curing react: or. 
proceeds during spinning, the degree of water 
swelling approaches the minimum 1.0. How-, 
ever, according to the present invention, it is 
only necessarv ;o perform me curing operation 
unci me degree of water swelling is less 
than 2.0, preferably less than 1.5. since at 
values above this range, the ribers cannot be 
wound easily since they are insufficiently 
cured and have a poor tensile strength and 
flexibility. 

One exception is in the case of the spinning 
somrions which contain ?VA and either bone 
acid or a borate. Such ribers may have a decree 
of water sweiling of 2.0—3.0 ind still rnav oe 
wound up without the above difficulties. The 
wmdine is possible due to the presence cf 
?VA in the ribers despite the fact that the 
curing is insufficient resulting :n a degree of 
water swelling within the range of 2.0 — 3.0. 
It is preferable and desirable after the winding 
to further cure the ribers. such as by he a tins 
(such as by contacting the ribers with a heated 
roller or subjecting the ribers to a hisrh 
temperature atmoschere 1 to obtain ribers 
hav-ne 2 degree of water swelling of iess than 
2.0. i he temperature ana the extent of time 
for this suosecuent hearing dener.G upon tr.e 
degree of water swelling or .he starting 
material and the aegrrr of -tarer sweikr.g 
desired. Appropriate adjustments in the tem- 
perature and time ran r>e tute to achieve a 
degree of *-a:er sweiims or le^s than 2.0 

The dr.- reaction c o • cr i r. e term rue ue of the 
present invention ma-- ~~ ;ond*-*.-ed as follows 
The spinning solution :s extruded through a 



nuzzle into a high- tempera rare atmcsohere 
■'which may be air or wrucr. mar be an inert 
atmosphere such as nitrogen followed bv 
winding me ribers thus formed onto a bobbin. 
Tie speed or spinning may vary from a mm.:- "0 
mum of say 10 meters per minute 'where the 
riber consists entirely of ammotnazme- 
aldehyde resin to speeds of say 50G meters 
cer minute "where the riber contains same 
?V.V . The' diameter of the hoies in me ~"c 
nozzie may vac- from J. 05 to 1.0 millimeter, 
preferably 0.10 to 0.50 millimeter. The tem- 
pera rare of the atmosphere into which the 
so inning 50iuh.cn is extruded mav varv from 
l~0 to 320* C. A temperarure coo^e 170° C is SO 
required since the removal of the spinning 
solution solvent and tne cueing reaction must 
be errected within. 3 snort period, of time to 
obtain cured rioers: a hardening terricerzrure 
of 13 5 — 170 3 C is convene onaiiv usee, in oo 
molding processes using ami no triazine- alde- 
hyde resins. A temperarure of above 3 20 3 C is 
undesirable ? ir.ee the resin and imy other 
polymers present therein may be degraded 
at _such high temperatures. 90 

me particular temperarure selected depends 
upon many fa ct o rs such as tn e i cecc of 
spinning, the resin constituting me riber 'i.e.. 
whether the resin is solei" arrunocnazine- 
aidehvde or wnetnor :t aiso rcrmms a water- 55 
soiuoie marmopiasrac poivmer rucn as ?VA". 
the degree of -~ater swelling desired, etc. 
For those ribers in which the resin is soieiy 
arm notri azi ne - ai d e n v ce resin, a temperarure 
within the range of 170 — 2 SO" C is preferred 1C0 
for spinning stteeds of from 10 to 20 esters 
per minute. Similarly, for rioers containing, 
in audition to tne irrunotriazme- aldehyde resm. 
other resins such as ?VA. the temoerarure 
may vac/ from 190 to 320° C for scircur.g 105 
speeds _ approaching 50O meters p-e r minute ; 
tne ?VA may nave a aegree or por-menzatcon 
of from. 500 to 3 ZOO ana a decree i»f saraoniri- 
catioii of 75 — I GO molar per "cent. 

It is not necessary to hot craw the riber i 1 0 
produced bv me spinning o recess of me 
present invention However! those risers con- 
taining from 5 to -0 weight percent of a wacer- 
seiuc.e me— optarrie riber- terming reivmer 
such as PVA. and having a aegree of water 1 i- 
swei' 



ng witr.in me range of from 1.5 



3.0. 



can optionally be sun 'erred to a hot drawing 
operation at a temperarure of acove 100 3 C, 
preferaoiy \r>r. — C. The drawing eoera- 
:.cn can be conducted bv contacting me l-- 1 
riner. uncer tension w;m a no' roller or" plate 
•tented to *he move tempera rare or mereiv 
ov rasing •:. under tension, thmugn a neated 
atmosnrcre to craw uoe riber at ".cast :C ' - 
:n iencrm. i.e.. :o obtain a arc- ratio or 1.1 - 
::me*. at me minim 'am The hat drawn riber 
is mer wounc en to tne -y>cmn. A: a tempera- 
rure below \ r ** s C.. 't : ^ d'fricait *n draw me 
riber mere man 1 0 : in >-gm ana s.nce 
me amount of draw o refer re a" is at least . : ^ 
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the temperature must be it least 100° C. In 
addition, with a draw less than 10 :/ , suo- 
stannai increases in the strengtn of the result- 
ing fiber cannot be realized and since mis :s the 
primary purpose tor the hot drawing step, 
the amount or draw should be at least 10%. 
Subsequently, the hber is thereafter cured 
to obtain the desired decree of water swelling. 
With anv fiber of me o resent invention, if the 
decree of water swelling is beiow 1.5, it :s 
impossible ro erlect the hot drawing ore ran on 
at a draw rate of at least 10°'.. This is 



undoubtedly due to the fact that, in the cured 
resin fibers, a cross- i inked mree-dirnensio: 



been formed, i cis is stable to 
heat and accordingly the hbers cannot be 
drawn c2sily by heating as is the case with 
conventional linear poiyrner hbura. which 
can be hot drawn rel an veiv easiiv bv heating. 
On the other hand, doers in accordance with 
the present invention except that thev are 
irirurhcientiy cared and have a decree of water 
swelling of above 3.0. cannot be drawn a: 
temperatures beiow 100° C due to their lack 
of elongation. Further, such hbers ''degree of 
water swelling above 3.0) cannot be drawn at 
temperatures above 150° C because thev have 
a tendency to meit and lose their hber form: 
moreover, at temperatures between 100 and 
150= C, the fibers ten be drawn but the drawn 
Socrs do not exhibit anv increacr :n tet-acirv. 

Thererore, to summarize the optional hot- 
drawing step, any of me hbers of' the present 
invention, parti cuiariv those containing the 
water-soiubie thermooiasuc nber-forming poly- 
mer (such as 5 — : ?V.V,, that have a 
degree of water swelling of from 1.5 to 3.0 
before completion of the cure, mav be drawn 
at a temperature of above 100° C. at a draw 
rate of above 10 = \. In fact, such hbers 
may be drawn up to about 200% 'i.e., at a 
draw ratio of three umes x . Of course, the 
hcers must then be sum ct en tly cured to bring 
me degree of water swelling down beiow 
2.0, preferably below 1.5. 

The tenacity of the fibers (which is sever- 
ally mcreased by drawing^ vanes derendine 
upon the degree of water swelling, me draw 
temperature and the draw ratio as we LI as the 
itinds and amounts of pchmer additives in- 
corporated in me nber. The tenacity of the 
drawn fiber is norma ily wimcn the range of 
from 1.7 to 5.0 z/<L vhi ~h is higher than that 
of the undrawn fibers bv 0.1 — \.< er/d 

The sire of the nber of the oresent" invention 
is of course determined bv the dimensions of 
the nozzle used to spin :t. me nczri- csuaiJv 
ha v i n g h o ies of a a i cm e te r of 0.05 : o I 0 
millimeter, preferabiv 0.10 to 0.30 millimeter. 
General! v. me hoer of m; orr^n: invention 
has a derucr of from 0.5 :j iOOO. jitnough 
the size of the hoer of me credent invention 
is not critical, with viriou* S:zr5 oe:r.z pre- 
ferred depending jrx>r. me particular appli- 
cation or end use 



In addition to having a degree of water 
swelling of less than 2.0. as above pointed 
out, the birefringence .''hereinafter aobreviared 
as " cm ' T> of the hbers m accordance with the 
invention is less than 0.02. Generally, the 70 
values of cm of a polymeric nber corresronds 
to me degree of extent of orientation of the 
pciymer constituting the nber and it may 
generally be observed mat as the drawine 
or stretching ratio «' during the manufacture 75 
of me fiber; increases, me larger the values 
of cm and tenacity of the hber will become. 
1 nis is because the higher the drawing ratio, 
the huzher the degree of orientation zenernilv. 
Contrary to these facts, with the hber of the 80 
present invention, although the vaiue of cm is 
smaii, -beiow 0.02, the "hber of the present 
invention bias a tenacity of from 1.5 to 5.0 
g/d and sum dent hexibiiity. In addition, the 
hoer ox the present mvenaon has excellent 35 
dame-rrtardant properties and is thermal! v 
mfusibie. 1 ne hber of the present invention 
is cspczizilv superior compared to pnor hbers 
with regard to the latter procerrv. wnich mav 
be c: early etch id i ted by me degree of snnnxage 90 
of me hber at hizh tern roera cure. The degree 
of shrmicage is the observed value of >hrmxage. 
represented in percentages oased on its original 
icngm, of a ^np;e hber 10 cm. :n iengni 
after being crposed to an a trr.es or. ere or air 95 
ar 300* C. for 10 minutes. .Aithougn aimost 
ail organic s>ntheuc nbers are comDieteiv 
decompesed - i.e., carbonized' at 500 3 'C, or 
exhibit a shrinkage of more man 50 ; . , the 
aminorriazine-aidenvde resm hbers of the ore- 100 
sent invention exmbit a decree of shrrnxase 
less man 10 '., mereny indicating a >ucenor 
iruusibility. ITniLke most organic s>-nmeuc 
nbers. mose of the present invention 1$ dis- 
closed m the Examples, whicn follow irter in 105 
this specification, in addition to exhibiting a 
su pen or irafusibi liry. retain their original 
hbrous state when exposed to hre (in addition 
to bemg non-uxdammabie do not rraduailv 
decompose to carbon and. in addition/generate 1 10 
only a verv small amount of smose wnen 
to heat while maintaining a consider- 



able part of their origmai strength. Considering 
me ract mat nbers of the present invention 
have mese advantageous oroperties. m addition U5 
to serving as superior hame-ritardrmt hbers. 
it is moumat that they wul piay a Stgtuucani 
rcie m rum re dame -retardant apoiicarcens. 

In addition tc serving as a >^^t:-.^-: dame- 
retarcianr hber in the formation of dame- 1-3 
retardant textile goods, hbers of the oresent 
mvenccn mav be used for other ourooses 
since thev have a suoenor whiteness and 
dvenmiitv. The whiteness of me hbers of the 
orient mveraticn ;S coove 0'. as denned • — 
bv J -can's formula: T = 7:H,,, 
wr.ere a£.. :s the diherence m color oen*-een 
me nber md me standard wn:teness of mag- 
nesium oxide, c H .-> i S die color dirTerence 
berueen the hber < ample and a biarcc bodv i-O 
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(spec i fic reflection therefrom- being 0; and 
is the whitriess value. This whiteness value is 
substantial^ the same as that of fibers made 
from ordinarv linear poivrr.ers. Wirh regard 
5 to die dyeabiiirv of the ri'oers of me present 
invention, me absorouon of acid dve in a dve 
batfa at 98° C. is almost 100%. In addition, 
the col o ran on is good and the dve fastness 
is in a ranee or graces - — 5 as determined 

10 by JIS— L084?— 71 \ wiaich is mors than 
sufHcient for practical and general usage. 

Although the darn en roof properties of hbers 
m-ide from phenoi resins (which, in addition 
to the resin of the present invention, :s also 

15 a tbermocurmg resin) are superior, phenoi 
resin poiymcrs hare a characteristic light- 
brown coior. In ad die on. tne dyeabiiirv of 
phenoi resins is extreme: v poor and the 
appearance of a dyed phenoi resm hber is dull 

20 due to me combination oi me poor dyeabiiirv 
and light-brown coior. Therefore, sum doers 
arc not pracncaily useful as compared :o 
nbers of the present invention which, m 
addition :o their dame-rerardant properties, 

25 nave excellent tenacity, nexibiiiry, whiteness 
and dyeabiiirv. 

Fibers produced bv me process of me 
present invention exmbit excellent dame* 
maraiant praotrxxs sum mat rren -j mey are 

30 comacted wim name, me nbers do not ca:m 
5 re but instead snow oniy siighdy and siowiy. 
Once me flame is removed, me flowing stops 
almost Lmmediateiv, arm very sni3.il amounts 
of smoke are emitted during such gi owing. 

35 Moreover, the nbers are merreaiiy mfusibie 
and do not shrink substantially upon hea ring- 
in addition, nbers or me present m vent: on 
have those properties required for general use- 
Spec: ncaiiy. :t is relatively easy to soin and 

40 weave mese nbers and products produced 
therefrom have a ;ood handle smce me hbers 
have a mnadrv of from 1.5 :o 5.0 g/d and a 
sum dent dexab uiry. Further, they nave ex- 
ceilem transparency and brightness as well 

45 as an excellent aveabiiity. as mentioned above. 
The fibers further exhibit an excellent hvero- 
scopicry of A — il s/ 3 a: 20° C, 65'"- miacive 
humidir/, equivalent :o mat of cellulose hbers. 
In addition, hbers of the present invennon 

50 have a low mermai conductivity and a sumciert 
resiscarice to chrmicais. with the possible 
exception of acids of high concentration at 
high temperature. Lastiv, me aoove properties 
are reduced only vcr/ slightly by wasruuag 

55 and dry-c.earamg operas ens. 

The nbers of the present invention mav be 
used to produce venous orocucts. sum as 
woven faor.es. various »m.::rc ma :er.a is and 
of course nor.- woven tames. They mav ^e used 

o0 jione or n; a -nismarr *.cr. emer natural or 
synthetic nbers. a< s m— rrroerii. 

The present invent. re - _ t-c furtr.cr .::*ui- 
trated by retcrer..:* nr : m-*:.--* :tamn:es. 
which are intended tc r-c _._**m*t.vt ?*?iv ir.C 

o5 aoc limiting in anv mutmrr Ir the examples. 



uniess otherwise noted, me term * 4 me: amine " 
indicates the spec: he compound 2.4,5- mam mo - 
s-tnamne. 

EXAMPLE I. 

1S9 grams (1.5 moles : of meiamme was 70 
added to 973 zrarns of formalin, ha vine a 
formaidehvde concentration of 3?% 'i.e.." 12 
moies of formaidehvde : and me rm mure was 
surred at 55° C for 15 minutes to erTect 
rencnon. me reaction mixture was then con- "5 
centra ted under reduced pressure while being 
stirred at oO 3 C for three hours to obtain 920 
grams of an acueous s^iuncn of an N'-memyioJ 
meiamme preHmndensate, The decree of 
hydroryrnetnyiarion of the N*-methyioi mei- 80 
amine was 5.9. Its concentration in mc solu- 
tion was 49% by wergnt. 

The solution was Icrpt at 25" C until good 
spinnabuiry was ob tamed, which wu* deter- 
mined wnen the vnscosity, mmsured at 35 3 C 85 
wim a 3 -type romucn viscosimcter reach ea 
250 poises. Ac mat point, the solution was 
extruded through a nomie having holes of a 
diameter of 0.2 mullimeter mto an atmosphere 
of mtrogen gas mam mmec. at 2 50 3 C. The 90 
spun hber was thus simultaneously dried and 
subjected to mtrmai raring and ~-as then 
wound un to provide a hber of 12 deru^r 
havmg a a e Tree of -voter swelling 1.26. 

The hber thus obtained consisted merely 95 
of meiamme- forma i den vde resm and was ccicr- 
iess and transparent. Its tenantry and elonga- 
tion were 2.S g/d and 14%, respectively. 
Its am value was aim t si 0. X-ray anaivsis 
snowed that me hber was completely amor- IOC 
nnous. The hber did not bum when contacted 
vh a 3 3 me but instead only glowed sHrthtiy 
and siowiy. The giowmg jtopoen irnmeduateiy 
moon removai of me dame and no smouidermg 
was ooserven. Tne hber was not fused by 105 
heating to 5 CO 3 C and at that temrxmture 
ce com position was CAuemeiv graduaL In 
addinom me srurmicage of the hber *-as ex- 
treme! v smail (i.e.. 3 m from heatmz m air 
at 230° C. at 5% at 3C0 3 C;. -° 

A dve adsorption or I «20 = was emtibited at 
98° C wim an acta^ dye and its coioranon 
was also excellent, i ne light fastness of the 
dved hoer. determined according to J IS — 
L0S-:_7i. -A-as of the him grade. Tne 
cv groscopicir.* at HO 3 C and 65% relative 
hurmdirv u-a* S.5 ; whim is suracrat for f; : >;~ 
used for doming apparel. The water resistance 
was excellent since the nber underwent sub- _ 
<tannal!v no ^urmkaee when umrnersed m a-tter i-'- 
a: i:0- C. As for resistance to memiru;>. m 
hber was substantial! v not armcxed ov organic 
cr.rmimls or aiicaiis or even acids, except :or 
:^ncentratcd. nor acds. 

EXAMPLE 2. :2f 
>>j grams o: a me I ami ne - ai d en vde P'e- 
jondcrisatr havtrg a decree or hvdroxvmetn-. a- 
tion of 3 J ' Suxnirez R^rsm t^JT. a proaurt oi 
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Sumitomo Kcgaku Kogyo Companv, Ltd/, 
was dissolved in 400 grams of dimethyl- 
fonrumide :o obtain 1000 irrams of a solution 
having a pre -condensate concentration of 60 
5 weight percent. The solution was maintained 
at 50° C. unci me viscosity, determined it 
3 5 5 C. with a B-cypc rotation viscosimetcr, 
reached 1 10") ooises at which point the soiucon 
was extruded through a r.ozzie whose hoies 

■0 had a diameter of' 0.25 millimeter into a 
nitrogen gas atmosphere at 2SC° C. to effect 
the dry reaction spinning. A me :am me- 
al dehyde resm fiber of 15 denier and having 
a degree of water swelling of 1.23 was ob- 

I 5 rained and was wound up a: a velocity of 12 
meters per minute. The dame-retardant pro- 
perties were the same as die fiber -or Example 
1, as were me tenacity and dyeabiliry thereof. 
The shrinkage of me hber in air at 230° C. 

20 was only 3%. 



EXAMPLE 3. 
0.2 gram of polvethviene oxide of a mole- 
cular weight of 2,500,000 was dissolved in 
140 grams of water. 259. S g. of a meiamine 
pre -condensate having a degree of hydroxy - 
methylation of 3.0 ^Sumirez Resin 607 1 a 
product of Sumitomo Kagaku Kogyo Co.. 
Id' 1 was added thereto. The mixture was 
stirred at 160 3 C. for 2 hours wruie me pK 
was adjusted to 7.0 to obtain a spinning 
solution. The amount of polyethylene oxide 



having a degree of water swelling of 1.23 and 
a size of 9 demer. The tenacicy and elongation 



25 



30 



40 



in the mixture was 0.077 weight percent- me 
solution was sept at a tempera rure of 50 3 C 
unit iits viscosity, determined with a 3 - rype 
rotation visccsimeter. reached "60 poises and 
a quite excellent spinnabiiity was obtained. 
The solution was then extruded through a 
nozzle having four hoies eacn of a diameter 
of 02.5 millimeter into air at 210° C. to erfect 
the stable drv reaction sninnms at a velocity* 
of -~j meters per minute. The fiber thus 
obtained was a colorless, transparent product 



of the fiber were 2.3 z/d and 11%, rcspec- 45 
uveiy. i n-e fiber snowed the same excellent 
dame-retardancy as in Example 1. The shrink- 
age of me fiber at 230° C. in air was only 
2""-. The rlber exhibited an excellent dye- 
ability. Particularly, with an acid dye, a dye 50 
absorption of 100~i was exhibited at 93° C. 
The light fas mess of me dyed doer was of the . 
6th grade, measured according to JIS — 
L0S43 — 71. Its hvgroscooicirv at 20° C. and 
65% RH was 5.2%, which" is substantially 55 
equivalent to that of cotton. The hber had an 
excellent water resistance i i.e.. substantially 
no shrinkage in water at 120° C. was recogn- 
ized. Tie deer was quite stable to chemicals 
except 3.zids of high concentration at a high 60 



EXAMPLE 4. 
A completely saponified polyvinyl alcohol 
ha vine a dezree of poivmeri nation of 1700 
was dissolved in water under starring at 95° C 
to co tain an aqueous "solution. Teen, oumirez 
Resm 6o7 as used m Example 2 w^s aiSsCived 
tnerein under surrmg at ou 3 C for 2 hours 
and the pH of the solution was adjusted to 
7.5. Aqueous sciuucns jcntnining 0 — 50 ' , 
oy weiga:. oasea on me tout: weight o: mei- 
amine re^in and PVA, of poi>-vinvi aicohoi 
were prepared. Tne aqueous solutions having 
various PVA meiamine re sin ratios were icet?t 
at 25 3 C. until viscosities or 1700 — 1S00 
poises were attained, ice solutions were then 
extruded m rough a nozzie naming four hoies 
each of a diameter of 0.5 millimeter into 
nitrogen gas at 250° C to ertect the .dry 
reaction spinning at a velocity of SO meters 
per minute. Tn us, doers of a size of 7 denier 
were obtained. The results of the spinning 
are shown in the following table. 



75 



SO 



No. 


Amount ot 
poly viny I 
alcohc ! 


Spinn zo\ \n\ 

limes >m the 
fiber per nr. 


Dezree of 

swelling 


Tenac: tv 
•g a) 


Knot 
strength 


Flame 
retard an cy 
* i 

i 


4—1 


0 


(Winding ^as 
i mpo s 51 b I e ) 


- 




- 


- 




0.02 


27 




1.9 


0.8 


o 




1 


12 


1.2S 


2.0 


0.9 


o 


4 — ; 10 


5 


u:t 


2.0 


1 - 2 


o 






1.30 




1.4 


o 


4—6 


30 


1 


1.32 


1.1 


1.4 


0 




4C 


0 


1.32 


2. 3 


1.5 


® 


4-3 50 


0 




2-3 


L.s 


® 



*l) Flame reiardancy: 

Non-H aming, seif-extinguisriingiO 

Substantially non-flaming, seit-exunguishing 
but a considerable amount of smote emission:® 

Flaming and violent smoke emission: X 



The above results indicate that as the 
amount of polwinyi aiconoi increased, the 
spinnabiiiry judged b~ the oreaxing frequency 
5 of the riber ; was improved remarxabiy. x * ith 
no PVA„ wmtim^ at SO meters per minute 
was impossible. At L"' ; , the winding was 
possible to some extent. ^Tith amounts above 
10 c / c , stabie windirg was possible, inc tenacity 

iO and knot strength of the yam were increased 
by the incorporation of polyvinyl alcohoi. 
The increase in me knot strength was par- 
ticularly remarkable. Improvements in nexi- 
btlirv were aiso recognized. On the other 

15 hand, reduction in name retardancy and 
emission or smoke were caused by the incor- 
poration of combustible poiyvinyi aiconoi 
therein. Therefore, it is considered mat me 
maxirrrum amount of such water- insoluble 

20 polymers must be 40 src.zr.z percent, based 
on the total weight of me; a mine resm and all 
poiyers others man meiamme. 

EXAMPLE 5 
12.3 grams of pol vacrviamide of a moiecuiar 
25 weight of 5,500.000 m disjoined in 4?3 
jrams of an aqueous tohrnon oi 120 frams 
(4 moles; of formaidehvce U pH "0. Then 
to the solution was added 12$ jrasj ( 1 moie ) 
oi mei amine and reactioc was carried at a 



temperature of 60° C. to obtain 616.3 grams 30 
of an aqueous solution of a poiyacr-.~iamide- 
moained me: amine pre -condensate. Tee solu- 
tion was coicr.es s and transparent- The decree 
of hveirorymnethyiauon of the meiamme pre- 
condensate was 5.6. Accordingly, the quanriry 35 
in solution of the pre -condensate containing 
bound poi vacraamide poi vmer was 2 46 . 3 
grams whose concentration was 40 weight 
percent. The amount of the poi^cryiamide 
pcivmer in the pre condensate was 5% by 40 
weight, based on the total weight of the -pre- 
condensate and p^ivncryLamitie. Tae soiuncn 
was kept at 20° C uctii a viscosity of 1600 
poises was obtained. The solution was men 
extruded throuzh a nozzle having 7 hoies. each 4? 
of a diameter' of 0.15 millimeter, into an 
atmosohere at 250° C ro erTect the dry 
reaction spinning. The meiamme resin fiber, 
which had a degree of water sweilinz of I— C, 
was wound up at a veiocry of ?0 meters per 50 
minute. Trie fiber had a size of 9 denier, a 
tenac: rv of 2.6 z'd and an eionrar.on ot 13 7 - 
The hber exhibited excellent game rerartiuncv. 
parucuiariv hrtie >mo^ emission and 
fusibuiry by heat. The dyeabdirv and iignt 55 
fastness of the dyed hber" were as e xenuenr 
as in Example 1. 
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EXAMPLE 5 
54 grams of ?VA poivrnenzanon de<r:~: 
1700 and saponin cat: on dezree: 99.9 3 ', s was 
added to 420 ^ra-ns of an aqueous solution of 
pH 7.0 containing 90 grams 3 moies; of 
forma id thvee and 2.7 5 rams of boric acd. 
The mixture was stirred at a icmperarure of 
95° C to obtain a solution. Then, 126 grams 
CI mole^ of noeiamine was added thereto and 
the hydroxymcThvian^r. reaction of meiamine 
was erTecttu under hearine a: a temperarure 
of 60° C for 1.5 hours. The resultant acueous 
solution w^s completely coioriess and trans- 
parent. The pH of the soiunon was 6.7. The 
decree of h >vur oxvm.ethvi a ti on of the me i amine 
pre -condensate was 2.5. Accordingly, the 
amount, in me solution, of me resulting pre- 
condensate modi he d with PVA was 255 grams, 
and me amount of me unmodified pre- 
condensate per sc in me total pre -condensate 
was 79 weight percent. Therefore, the amount 
of PVA was 21 weight percent based on me 
weight of total pre -condensate — PVA x . After 
completion of the reaction, me concentration 
of the meiamine pre -condensate modified wim 
PVA in me acueous soiunon was 42.5 weizhr 
percent 'based on the solution \ The amou.it 
of boric acid added me ret o was 5 
percent ( based on PVA \ 

The acueous solution was icetrt at a tem- 
perature of 30° C. Dunns 10 hours, neither 
sharp increases in discos irv nor devitnhcauon 
were recoeni?ed. When the viscositv of the 
soiunon, determined with a B-.rvpe rotation 
vivtts r m rter, . wa s 1500 noises, the solution was 
stmrecred to dry reaction so i mine. The solu- 
tion war extruded through a nozzie having 
screen holes each or a diameter oi 0.2 mill;'- 
meter into air at 209° C to simuitaneousiv 
produce evaporanon of water and curmg of the 
resin The hber was wound up at a veiocirv of 
260 meters per minute. The number of breaxs 
in the hber per hour was oniy two. However, 
when an aqueous soiuGon containing oniy 
PVA-modined meiamine pre -condensate but 
containing no bene acid was used as a spmmng 
sortition under me same spinning conditions, 
the number of breaxs per nour was 74. It _± 
tiieretore dear that the srnnnabiiirv is remark- 
ably improved bv the m corporation of bone 
acad wirn the PVA in the spinning solution. 

The fiber had a size of 4 eerier and a desree 
of water swelling of 1.36. The tenacity and 
eion^adem percentage oi me hber were 2.3 
g/d and 10-., respect: veiv. Tne hber had the 
same e^ceiient dame - re ta r dar.cv as m EramDie 
I. The shrinkage a- 230° C m air was ociv 
3%. 

EXAMPLE ~ 
50 grams of PVA ' poivenrrtzanon degree: 
24CO and saponification nr~e- 4$ .i "\ was 
dissolved in 640 grams atf =s acueous Solution 
of pH 7 containing 90 prase.* ' 3 t.o^j of 
formaldehv-dc and 2,5 r> f ' « j£ hor.c acid. 



i o me solution was men -deed 126 rrams 
1 mole ; of meiamine and me hvdroxv- 
memyianon reaction of meiamine was enected 
a: a tempera curs of 50 3 C. for one hour. After 
completion of the reacricm, me resuitant 
acueous solution oi oH ".I was comoieteiv 
colorless and trans pare.--. Tne decree of 
hydroxymethyi3tion of me meiamine pre- 
condensate wis 2.5. Accordingly, me amount 
in soiuron of me resulting ?VA-modihed 
pre -condensate was 245 grants, ^ruch converts 
into a solution concentration of 30 weight 
percent, based on the total solution weight. 
The amount of the unmodified pre -co ndens ate 
in the ;otai pre -condensate was 30 weizht 
percent and therefore me amount of FVA 
was 10 weieht percent cased on the weizht 
of totai pre -condensate and PVA. The amount 
of bone i.r.d added -was 5 weight oercent 
{based on PVA ). 

The soiution was Iterjrt at a temperature of 
50° C After a viscosity of S90 poises was 
attained, the soiution was extruded into nitro- 
ren at 520* C mrouzh a nozzie havir.2 20 
holes eacn of a diameter of 0.10 millimeter 
to erTect drv reaction spinning. Tne hber. of a 
size of 2 denier, was wound uo on a ooocm 
at a velocity- of 500 meters per minute. Tne 
nber had a decree of water sweiimg of 2.73. 
The noer wound on me bobbin was selected 
to a heat treatment in nitrogen at a temoera- 
oire of 200* C. for 10 minutes to errert me 
curing. The hber thus ob tamed had a degree 
of water swelling of 1.09. 

i ne terete rv and eionsanon oeremta^e of 
the hber were 3.3 g/d. and 10' res pecti veiv. ! 
l — i noer thus oo tamed had the same excnilent 
rXame-.^mrcLmcv as m Examoie 1. Tne shrinit- 
age of me hber at 230 3 C\ m air was oniv 



EXAMPLE S. 105 
126 grants of meiamine and 112 J zrams 
of pnraiorrnaideh>-ae of 30 3 /_ purity* were 
added to 3*5.5 grams of an aaueous >oiunon 
containing 54 grams of PVA ; having a decree 
of poivmenzation of 17*00 and a "derree of 110 
saponin cation of 99.9- ^ and 0.4O gram of 
borax. HvcLrcr.-methvLation was earned out at 
a temperature of 30° C for 1 nour and the 
decree of h vd ror-.-metr via c on of me resuinns 



pre -coridersa te 



was 



itnount, in the solution, of PVA-modihed 
pre-condensate was 261 grams which converts 
:rito a soiution concentraaon of 42.5 -»e iot 
percent, based on the total wcignt ?: me 
soiunon. T'na amount of PVA coemced m 
the pre -condensate was 21 wcignt percent, 
based on mc weight or me total prr-concen-ate 
Cr.e.. including tne PVA raodihed and un- 
modified portions and PVA. The amount or 
borax added wa< 0 *4 weignt percent, eased 
on tne *c ; r: of PVA. 

The solunm was maintained at a •emrera- 
turc of 30' C and. during an SO-hcur penod, 
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no sharp increases in viscosity were discovered 
ao *-as any de^o an h canon observed. ""Then a 
riscosirv or I S00 poises was artaincd. die 
soiut:on -=ms extruded ;nro i:r at 290 3 C. 
uirough i nozzle having 7 doles each of a 
diameter of 0-2 rniilirneter :o eitect dry 
reaction spnrmir.g. Ar winding veiocir* or 260 
rneters per aninute. ao breaking of the ribers 
occurred and a: fact, 



oS 



tne 



d up ai 
LC- The 



iter wa<. easily 
at a veiooty of 500 meters per 
wound a be- was men aeat- 
treaied in air :o compiete the cure of car 
resm to pr >auce a. noer navirig a aec/ree of 
waner swelling of 1.20 and a size of 2 deruer. 
The hber eauhibited suasaanuaiiy sb? same 
properties as in r sample 6. 

EXAMPLE 9. 
50 grams of ?VA "having a decree of 
poiymerazaccn of 2400 and a decree o: saponi- 
acancn of 93.5%; was dissolved La 6a0 grams 
of aa aqueous sciuxiori ' "having a pH of T v 
ror.tammg 90 grams 3 moles of tcrmaide- 
ayde arm 2 J grams or bone acid. T: me 
resui arc soiurioa was a~:en added 125 grams 
of meiomme and ate hvcroxv* 



10 



15 



20 



25 



30 



35 or me 



40 



meaayiaaaa was aoaaucaed at a aemperarar^ 
of 50 s C for 1 hour. A: me completion of the 
me pH of me soiuaoa -vos ".1 and 

te -as 2.5. Tae amount of me ?VA- 
mocaaea pre^coaaerosate m me solution was 
245 grams. which :s eauivale.nt :o a sciuraon 
mncerarration of 30 weiznt percent, based on 
the totai weight of ado solution. Tae am can: 
mobahed pre- concent ate at me tcrai 
pre -condensate -"as SO", ma therefore me 
amount of ?VA was 20 -^e:ga: percent, oased 
or. me ■vegnt of me rorai pre-:onatnsate and 
?VA. The amount of bone acrid aadea was 
5 weight perron: oaseu an ahe weign: of ?VA. 

Tae solution was maintained a: f 0 3 C and. 
when the viscosity of 390 poises was acrueved, 
the sciutioh was extraaed into air ar a tem- 
pera rare of 320° C. through a nozzle having 
20 holes each of a diameter of 0.10 milli- 
meter to effect dry reaction spirmmg at a 
vriocirv of 500 meters per minute. The resmt- 
mx hber had a degree of water swelling of 
Z-S6 Subsequently, the spun hber *^as nt- 
aacred with beared rollers and a hot plate, 
both heated to a temperature of 140° C. and 
ttien wound at? oc a hochm at a veiocttv or 
1000 meters per mature, resui tine in z 100=' 
hot drawing of the doers aur :o me dirT; rer.tr 
m the velocities of spinning ana -undine up 
i ne wound ^art ^as icet>t m a mtrocen arntos- 
pr.ere at a te^r. terra rare of 2 CO" C far 1: 
minutes to comnlete me ar reaction, rma 
produce a hber norm* a aernre ar water 
swelling of I.L- arc 1 3 suer rc 1 5 ienier 

The tenacv.v ir.c e-orearare percent tee of 
tke resulting fioc- werr : 1 z; 1 S" 
frspcetivelv The rtoe- r.r,: in eeaeaent c .eif- 
5ome exnnyuishmg prapimrr and »ai mrrrn- 



ailr mfusfoie, The shrmkaee of me hber in 
an- at 230° C. was only 3'1. In ad dir. on, me 
fiber erthibTtcd an exceilenr dveabditv. par- 
acuiariv wim an acta ive Specincailv. a dve 
ah-somnon of 1 >yj ' ' z was obsor'/ed at 9i° C 
The iiznt fas mess of the dyed hber was of ~Q 
me surth grace and the h vgrosc o a : a: tv of the 
nber a: 20= C and 55" re-la a v- humidirv 
was 5.3 - rtaoas the fibers -aserui in cloaking 
an acre:. Farmer, the a iter had a high wa:-r 
resastance since no substantial shrinkage m ~5 
water at 120 = C was observed. Lastly, the 
aber was aasciubie aa aorrnai soivents. 



50 



EXAMPLE 10. 
An acraeous soiuaon of N*-memvioi mel- 
amine having a ~0 2 : resin concentration **as 
pTepired by dissoiving a carramerraaiiv avail- 
able N-methvioi meiamine -oid order me 
trade name Sumirez Resin >07 :mrn Sumitomo 
Chemicai Industrtai Corcomaora ahe res.n 
havrng a decree of meaov;o ; .aaon of 3.0' in 
water at 50 = C- with genae agitation :cr one 
hour. - ais soiaacn woo 2^*a at 25' C. for 
- dars anta me vi sea sir/ thereof -was i 50 
poises, acterrranec as aoove maim tea. R^zjzlo^ 
>p:nrang. of this solution was oerTormea as 
earn it med above by sp-.nr.irg the soiaaon 
a nozaie mto an a:mcsni:rre of r.r 



mamtamed at a aemoerarare of 2 10 2 C. 
holes .a me nozzle aad a aiameter of 0.2J 
A aber w-s >btain^d whicn '-vas i0*y- . 
me- am • ne - fo rnaaideny de resm. Its whiteness 
value was O.ii, it ha a a denier of 16.5. a 
terzacitv of 2.3 g/d, an elongation of 
and a degree of sweiiinz In wcter as dis- 
cos sea above of 1.22. Tae rcae o: an was 
v.2-02 and t wrts observed bv "-rav anaivsts 
ma; me abet was aompieteiv amorpnous. Adder 
res an g. it wras aemrmmea tnat mis aber *as 
not com. a us able ana upon its oemg contactea 
wm 2 dame, a gentle mowing was observed 
and oniv on ea ti r mielv smaii amount of smo*;e 
was genera teoa a" pen removal of the dame, me 
glow ceased instanay wim no smouider.ag 
oeirg ooservec- No teradenrv to rase was 
observed ana me hber snowed a tendency to 
decompose graa-aady omv unaer sarong heaang 
to a temetrranare of 500* C The aheraaaa 
ihr-.a^age of an; hber. at 300" C. m air T was 
6 . ana me aveabiiitv of me hber was sat.s- 



'05 



no 



iiy, me absorption of an 



The light fas mess of ahe hber eyed wim saia 
dve jtos observe*, as grace o t aa^asurea acaora- 
ngjo J IS — Loi-3 — 71. 

- ae mots rare aosorpuon of me hoer at 
-0 3 C. and 65 : . relative noma a. r. --a^ 6.2 
- wnian is near to m_t ot totton. Or. 

are Jiner nana, me riber eanm-tec no laraaxagi 
*-ncn placed aa not water it 120" C . :av 
depsitc me fact tnat me hoer aa^ a ocr_»;aer- 
20lc -Od.tv to a o soro rnc«i:ure_ ^armar to 
cotton, its damenik.onui smoihrv m not water 
is very high, abas be. rig a -_,r -j— sr.: pro- 
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perry of fibers ox the present invention. 

EX AMPLE 11. 
A mixture of oO g of aqueous formalin, 
which contained 37°/, by weight of form- 
aldehyde ^9 soles of foTmaiaehydc s , and 
189 g of mei amine (1.5 moies of meiarnine) 
was reacted at 75 1 C. for 15 min. under 
stirring. After concentrating die reaction mix- 
ture by evacuation av 60° C. for 2 hrs, 33 5 g 
of an aqueous soiuton of N"-methyioi mei- 
amine of 54% concentration '-as obtained. 
The degree of methvioiauon of me obtained 
N-methyioi meiamme was 5.4. The solution 
vras divided equally into five receivers and they 
were immersed in tempera tore -c on txoiled ves- 



sels ma in ta me a at 20, 30, 40, 50 and 60° C, 
respect: veiy. The " relationship between the 
spiunability and stability of the solutions and 
the agmg dm e were examined and the re suits 
are in Table 12 below. In the table, the 20 
sptnnabiliry is shown as the spinnable period 
of each ioiuuon dipped in a bath of detinue 
temperature counted [rem the beginning of the 
dipping. Tne spinrubuitr was determined by 
observing the hber-formmg pro perry of each 25 
soluoon by dipping the tip of a giass rod in 
the solution and quicxiy drawing it up. The 
s:ability of the solutions in the table is shown 
as the gelation cme determined when the 
solution lost their duiditv. 30 



Table 12 



No. 


Aging 
Temperature 


Soinnabie 

Period 

(hr) 


Gelation 
Tims 
(hr) 


12-' 


20 


15-51 


60 


12-2 


30 


U-33 


40 


1 2—3 


40 


4-17 


21 


12-4 


50 


1-4 


4 


12-5 


60 




1 



Where the a^ing temperature was higher 
r han 50° C. the aqueous solution of V- 
methyiol me: amine rapidly iost not only its 

35 spirmabiiiry bur also its duiditv. Tnerefore, 
it is obvious mat such asms conditions are 
improper for the present invention. 

A part of the solution retained at 40° C 
(So. 12 — 3 in Table 1.2' was taken out. when 

40 the viscosity of the solution, measured by a 
roaring viscosometer of the 3-rype, became 
540 poises and a reaction spinning of it was 
carried out bv spinnine it through a nozzle 
having a diameter of 0.30 mm. into an armos- 

45 phcre of air retained at 240° C. Tht obtained 
fiber had a denier of 13 ar.d a renacirv of 
2.5 g/d, an elongation of 10 7 '. , a decree of 
water swelling of 1.25 and a value of in of 
0.001, and w.ts comuietelv amorphous. The 

50 fiber was flame remrdanr and infusible as tn 
Example 10 and hid a superior dvcabiiitv, 
especial !v in the case of an acid dvc i.e.. 
CI. Acid Red $?\ wmch provided a dyed 
fiber having a ciea' color. 

55 WHAT WE CLAIM IS — 

1. A fl ame -re tarda. m and mermailv infusible 
temie fiber comprising at least 60 'jretznt 
percrnr of a cured ammorr-'sr-ne- aidehvde 
resin and having a derree of water swelling 

s0 (as hereinbefore defined r>eic*w 2,0. 

2. A fiber according :o C ? ~ { hanng a 



birefringence of less man 0.02. 

3. A fiber according to Claim 1 or 2 having 
a heat shrinkage at 500° C of less than 10%. 

4. A fiber according to anv one of the n5 
preceding claims having a Judd's whiteness 

of 'ess than 0.7. 

5. A fiber according to any one of the 
preceding claims having a tenacity of 1.6 to 

*5.0 g/cL ~0 

6. A fiber according to any one of the 
preceding claims m which the ami noon azine- 
aldehvde resm comprises the condensanon 
product of 2.4.6-tnamuno-s-triazine or N- 

sub st: rated derivative thereof, guana mine or a "5 
subsu rated guanomme. or a mirrure of two or 
more such arrunotriazines, with an aidehvde 
capable of condensing witn the ammoDnazme 
to form a pre -condensate mat is curabie by 
hen rang to form a tnermaily infusible and 80 
irroiubtc poivmer fiber. 

7. A fiber according :o Claim 6 in which 
aidehvde s an auphatic. ~.xiic or arociaac 
aidenvde, or a mix rare of two or more sucn 
aldehydes. S5 

8. A fiber according :o Claim 7 in which 
the aidehvde is rorrruuierivde. paraformaide- 
hvde, Cioxoiane, trioxanr, tetraoxane or oenz- 
aidenvde cr a mixture of two or more of 
therm 90 

9. A fiber according :o Claim 6 in which 
the aminoranazine is 2^.5-m-ammo-s-marine 
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and the aldehyde is foraiaicehvde. 

10. A dber accordins :o Ciia 5 :n wnich. 
the arnmocr.azine :s N -our/ i - 2 , - , 5 - m - im i n o- 
s - criazmc: N* JN - diailyi - 2.4,5 - cn - immo- 
5 - triazine; N : - cerroctyi - 2,4.5 - cri - ammo 
s - criazine; N" - rruiaiogeracenerhy; - 2,4,6- 
tri - amino - s - tr.zzine; or a miccture 
of two or more of riaem. 

11. A fiber according :o Caim 6, 7 or 3 
in which the amino rrtumre is ^uanairune. 

12. A aber according :o Caim 6, 7 or 3 
in which die amino murine is di2 



or berizoguananourie. 

13, A doer according :o any one of Cairns 
1 to 12 composes, or 100"; arnmotr.azm-e- 
aidehyde resin. 

14. A dber according :o any one of Cairns 



1 to 12 consisting suosranuauy exclusively of 
a cured produce of concersauon of an ammo- 
rriazine -aider, yde resin with a compound that 
is co-concterstibie with it, the condensation 
product containing at least 60% by weight 
of the aminotnamne-aidehyde resin, based on 
the we-ight of the condensation product. 

15. A dber according :o anv one of Cairns 
1 to 12, consisting substantially erciussveiy of 
a curec physical mixture of me amincmaz'.re- 
aidehyde resin wim a second iber-corrning 
poiymer, the mixture 



bv weight of the aminormamne-aideiiyde resm. 
based on the total weight of said mixture. 

16. A Tiber according :o Cairn 16 in wnicn 
the second fiber- r'orrri! rg poivmer .s a mermo- 

or therm opiasnc resin poiymer. 

17. " A dber according :o Claim 16 in wuicra 
the second doer-forming poiymer is a water- 
soiuoie mermopiasrac resin poiymer. 

13. A dber according :o Claim 17 in wincr. 
me mermopiasrac poiymer is 4 ceiiuicse deriva- 
tive, poiyacrrriic acid, poiyacryi amide, poly- 
vinyl aicohoi, polyvinyl pyrrouccne or poly- 
ethylene oxide. 

19. A dber according :o Cairn 17 or 13, in 
winch the amount of ooiymer in the mixture 
is from 0.02 to -0 C ." by weight, based on 
me weignt of me mixture. 

20. A dber acrommg :o Claim 13 or 19 
in wmcn m- thermoplastic poiymer is poiy- 
vinvi aicohoi and me cm cum of it present is 
from 5 to -0% by weignt, based on the 
weight of me mixture. 

21. A doer according :o Claim 20 in which 
the poiwinyi aicohoi nas a degree of poiv- 
mer.zauon or from :C0 :o 32CO and a degree 
x saroorudcarccn or from " 5 :o lv>J« mcie 

22. A dber according :o mv one or Cams 
1 to 12. consisting rurrsrrmtiailv eotctusiveiv of 
a cared product jf jor.censarion oi ammo- 
mzzmc-iidehyde pre-mndunsace with a iecjr.c 
dber- forming poivmer. me procuct of con- 
densation containing .case •>>- . by weignt. 
cased on the we:gn: of sa:c orocuct or :r.- 
densac.on. or me aminouuiz:iae-ii<c^yde prr- 
condeasatc 

23. A h'oer according to Gad 22 m which 



me second dber- forming poivmer :s a vcarer- 
iOiuhic me rm cot as tic ret m poivmer. 

24-. A dber according :o Claim 23 in ~d;cn 
me mermcciastic poiymer .s i :enuiote ier. vo- 
tive, potyacr/iic acid, p^iyacr/iarruae: cotv- 
vmvi aicohoi. potyvmyi c;mrc ; idorje or ooiy- 
ethyiene oxide, 

25. A dber according :o Cairn 22 or 22 
m which me amount of me poiymer oresent 
:n me product of condensation is from 0.02 :o 
4-0 3 1 by weight, cased on the weight of the 
procuct of condensauon. 

26. A dber according to Cairn 2- or 25 
in which the second dber- forming poiymer 
.o- poiyvmy; aiconoi etc r.e amount or it 
present in the product of condensauon :s from 
; to 40% by "weignt. based, on me weignt of 
me product or condensauon. 

27. A dber according :o Claim 25 in wnicn 
the polyvinyl aiconoi nas a degree of ooiy- 

of from 520 to 5200 and a 




or from 75 :o 100 
mng to Claim 20, 21, 26 or 
doer m mains from 0.2 :o 
based on me weight of me 
poiyvmyi aiconoi. of core ac.d or front 0.02 
to 10"' by weignt. ba sen :n me weight of 
ociwmvi aiconoi, of a :om:e. 

A method of mmurccturmg i dber 
iccording to 'Claim 1 mat comprises spinning 
i soivent solution of an immomamme-aicenyde 
pre -condensate into a dented atmosphere to 
s imui tan e ous i v eriem evaporzuon of me solu- 
tion soivent anc rurmg of me pre -condensate 
continuously arm me aesirrd degree or -ater- 
sweiiing -as herein cedned s achieved. 

50. A me mod according to Claim 29 in 
wnicn me soiiuon .s mun into an i macs on ere 
of air or in inert ?os tecten to a temcemnire 
of from 1-0 to 5 20 3 C. 

31. A method according to Claim 30 in 
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which me or; -:ondensa:e consists of an imino- 
tr.azine-ildenvde ctndensanon procuct and 
me oeated arm os on ere das a temperature m 
me mnge :o 2 30 3 C. 

52. A memoc .ecoremg :o Cam 19. 30 
or 51. u wmcn me mine m a z me - 1 i d e n v c t 
pre-: ?n dens ate -omor.sec i fusibte and ioiume 
tondens.non c-:u__: of l-o-rmcio-:- 
triazme. an N'- iuo^:: ruted dervauve mereof. 
gudndmine or i. suostiruted zuanamine wm an 
niohanc, r-'ctic or aromatic aidenvde. 

33 A memoc according :o Cam 1?. 30 
or 5 2. n -oicn me me:cmine-i;denvde ere- 
: oncer.* ate ;om pr.ses o mi:mace of 1' me 
:ondensat:cn prt-cuct of in immorrazme mu 
in ndcnvce. ire 3" Ir^i tnen -0 : veizn:. 
o-seu :n s.? -veign: of w.c m.^rurt. or i 
.terrr.upiastio -tier— O:uoic dber-formmg 
oor.mer. 

54-. m \ ntemc*i according to Clam 5 3 n 
*h:ch me : mount or mermcciastic por.mcr 
.5 no: ;ess man }.02" . b^ wcign:, 'cased co 
me weignt of me mirrure. 

3 5. A method according to Claim 53 or 34 
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in which the mermoplastic poiymer ^monscs 
poiyvmyi aiconoi. 

36. A method accorcing to Caim 33 :r 1- 
in which ±e poiymer is J water- soiubie 

5 luiosc derivative, pciyacry:::: ac:d. polymery: - 
anaide, polyvinyl pyrroiidone or pctyemyiene 
onde- 

37. A meihod according to Claim 29. 30 
or 32 in ^mich me ammocnazme-iicenvde 

10 preKmndensaie comprises a resm ocrainea ov 
condensing, in Tie oresence of a mermopiastic 
water- soiubie hoer- forming coiymer. an amano- 
triazine with in aidehyce :o orocuc: an ammo- 
triazine-aJder.vde ore -conn crisdte mo aided wra 

1 5 me traermopiasnc poiymer. 

33. A memod according :o Claim 37 in 
•xmich me amount of mermcoiasnc poivmer 
is not iess 'jun 0.02 w/ . by weight, basec on 
±e resin- 

20 39. A method according :o Caim 37 or 38 
in which me mermopiasnc poiymer is poiv- 
vinyi ai con oi. 

•iO. A method according :o C'.aim 37 or 33 
in which me mermopiastic poiymer s a ^*a:er- 

25 soiubie ceiiuiose derivative, poiyacry Uc a cm. 
poiyacryiamici:. poiyvmvi pyrroiicone or poiy- 
ethyierae oxide. 

-I. A memod according to Claim 35 or 39 
m *m<m me soivent Toturacn further contains 

20 from 0.2 to 20% by -veignr. cased an me 
wetgnt of me pciyv-.nv; aacrhoi. of oonc acid 
or from 0.02 :o 10°'- by ^*e:gr.t. based on me 
•weight of coiwmvi aiconoi. of a oorate. 
42. A method according :o Claim 35. 3? 

25 or is whicn the pciyvmvi aiconoi has a 
cegree of poivmertznr.cn of from :o 3200 
and a degree of sdponmenbon of from "5 :o 
100 moie percent: 

-3. A me moc according :o anv one of 

•*0 Cairns 29 :o -2. m whach me viscosiry of me 
solvent solution is from :o 3600 poises as 
mecsured by a 3-ty-pe ro:a::on v;scosime:er. 
and me concentranon of me pre -condensate 
in die soiunon is from 20 :o 35 -weight percent. 

4 - based on me -x-eignt of me soiunon. 

44. A method according :o any one of 



Cairns 29 :o in ~ r.:ch me dem-ee of 

hvdroxvrnemviation of me ore -condensate :s 
from 1.5 to 6.0. 

-5. A method according :o anv one or 
Cairns 29 :o — . m %mch me pH of said 
soiunon :s from 5 :o 9. 

-6. A memod according :o any one of 
Ca:ms 2-9 :o -5. in •vnacc. me sotv*nt soiudon 
:s spun m:o an acmcscnere dented to a tem- 
perature :n me mnge 170 :o 320 a C :o form 
a meiamme nner having a degree of wacer 
swelling n me range 1.5 to 3.0 and mis cber 
:s not drawn at i temperature greater man 
100° C arm at a craw' ratio of at least L.I 
rimes me original iengtn of said doer and 
sucseducr.aiv cur a a by r.eaur.g at a temoerarure 
and for a oer.od or time cecessary :o crocuce 
a hoer odvmuT a cegree of water sweaimg of 
oeaow 1.5. 

47. A memod i ceo mi eg- to Cairn 4* 
'^nicn me pre-<roncensate oonaams 



m 
to 

-^0 weignt cecnenr, cased on me weignt of ;aad 
pre-joncensate. of pcivvmvi aiconoi/ 

-3. A memcd according :o anv one of 
Cairns 29 :o 47 in "vmcn me soivent sorauon 
is an aqueous soiutaon. 

_ 49. A method iccorcir.g to any one of 
Ciuns 29 :o 47 n -mien me soivent soiucon 
-s a so: -at; on m an orgacuo soivent. 

;u. A memod accorcmg to Came 29. >uo- 
stannaaiy as oeremcerore i^scrJczn ^im rerer- 
ence :o anv one or" me ~ remotes. 

51. A cber octamed :v a memod according 
:o anv one of Claims 29 :o ;0. 

52. A fairnc produced from a iber accord- 
ing :o anv one of Cairns 1 :o 25 arm 51. 

;3. A :L-r.z composed of a hber according 
:o any one of Cairns 1 :o 23 and 51 or a 
.maorture mereof **:m a ncrcrai nbe* or 
svmmcnc doer. 

For die Aociicans. 
_D. YOUNG ic CO.. 
C2aartered Paterrr Azents. 

9 6c 10. Sen me Inn. 
London. ^7C1V "RD 
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